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EDITORIAL

The wonders of the gastrointestinal tract
Melissa J. MacPherson, PhD (Meds 20 14)

T

he hum an gastrointestinal (G I) tract is an impress ive 9 m long,
extending from gums to bum. Its surface area is an astounding
4500 m2 all packed neatl y into the thorac ic and abdominal cav iti es of the hum an body! 1 It co mpri ses an incredibly compl ex set of organs including the esophagus, tomach, li ver, gall bladd er, pancreas, intestines, and co lon. It is the site of digestion, nutri ent absorpti on, waste
excreti on and the primary site of metaboli sm. Without the G I tract, our
bodies co uldn 't function. It 's no wonder that the fi eld of gastroenterology is enormous. Unfo rtun ately. our current UWOMJ issue prov ide
only a small snapshot of its breadth. One of its recurrin g th emes is the
use of technology in the treatm ent and diagnos is of di sease, whi ch several of our department have chosen to highli ght. A you read these pages,
you will learn about radiofrequency abl ati on in the treatm ent of li ver
tumours and co lonoscopy in the screening and di agnos is of co lorectal
cancers.
1

REFERENCES
I. The human di gesti ve tract. Encyclopedi a Brittanica [internet]. [cited 20 12 Oct
20) Avai lable fro m: http://wviw. britanni ca.com/ EBchecked/topi c/ I08 1754/
human-digesti ve-system

Other authors have chosen to hi ghli ght spec ifi c di seases and their
management. You will read about a curi ou pre entation of adult intu suscepti on and the use of acupuncture in the management of irritable
bowel syndrome. Mi chae l Verbora di scusses the progression of a rare
case of gastri c heterotopi a in the rectum. Arthur Ling has written an
interesting arti cle outlining the use of fecal microbi ota transpl antati on
and metagenomi cs in gastroenterology.
A number of oth er arti cles are also not to be mi ssed. Niran Argintaru
and Jonath an Fairbairn from our departm ent of ethics and law have written a thought provok ing pi ece regarding the ethi cal and legal compl ex ities of li ver organ donation. The department of hea lth promotion di cusses th e importance of nutriti onal knowledge and co un seling among
medical profess ionals. The hi story of medi cin e departm ent has written
an intringuing article on the di scovery of the causati ve agent of duodenal ulcers and th e relu ctance of the medi cal profession to embrace the
hypothes is of an infectious cause.
In every iss ue of the UWOMJ we interview a local phys ician or sc ienti st. In thi s edition we had the pri vilege of interviewing Dr. John
Howard, a pedi atri c gastroenterologist who also teaches us during our G I
curri culum . The profil es arti cle detailing hi s career is not to be mi ssed.
I hope that you enj oy thi s issue of the UWOMJ and learn a bit more
about the G I system as we take an adventure together down the gastrointestinal tract!
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FEATURE ARTICLE

Gastric heterotopia in the rectum: progression of
disease
Michael Verbora (Meds 2013)
Faculty Reviewer: Dr. John Howard , MD , FRCP (Department of Medicine and Ped iatrics)

G

astri c heterotopia is a condition whereb) ga tri c muco a i di covered outside of its ori gi n. Ga tric heterotopia \\ ithin th e rectum is rather rare. To date les than 50 ca es have been reported .'
To our knO\vledge. no case have been reported in which th ere is areview of progression. or eliminati on. of di ea e over tim e. We describe a
case of a patient from age 5 to 24 and report on ymptoms and effectivene of everal treatm ent for heterotopic gastri c mucosa in th e rectum .
A 5 year-old bO) pre en ted to the mergenc) Department \\'ith rectal bleeding. He mentions a three-day histor) of con stipation . He \ a
treated \\'ith a fleet enema and prescribed mineral oi l and told to return
if fu rth er bleedi ng retu rn ed .
barium enema was negati ve at thi tim e.
He eventu ally is referred to gastroenterology for further in vesti gati on
after complai ning of rectal bleeding four yea r after hi s initi al presentati on.
On hi story. th e 9-year-old boy mention con tinued painl e . bright
red bleeding per rectum (BRBPR) seve ral tim es per month. Despi te the
bleeding. he is currently plotting along the 60'h percentile for height and
"eight. Pa t medical hi tOr)' \\aSsignificant for asthma and family history revealed rectal polyps in hi fat her. A previous tri al of metronidazole
did not improve hi s ymp tom . Both a rev iew of ystems and phy ical
exa m were unremarkable. A fl ex ibl e igmoido copy was performed in
clini c that day. A large multi- lobular ses ile po lyp was di scovered just
in ide th e rectum and mu ltip le biopsies were taken. Patho logy from th e
recta l le ion showed co lonic muco a w ith pecialized ga tri c type muco a. lands were straight and lined by parietal and chi ef ce ll (gastri c
mucosa markers) with no evidence of ero ion or ul ceration. 1/elicobacter pylori, a bacteria that cau e ~ eptic ulcer di ea e. wa not pre ent.
One month later. th e bo) wa scheduled for co lona cop ic fulguration
of th e rectal heterotopia. A n ovo id lesion approximately Scm in length
and 3cm in w idth wi th gastri c rugae was removed using electocautery.
O nce again. path ology confirm ed ga tri c type muco a without H. pylori.
He was pre cribed 20mg omeprazo le. whi ch rc olvcd bleeding.
A t age 17. he complains of similar epi odes ofB RBPR . He menti ons
th at epi odes of constipati on coi ncide wi th hi ep i odes of rectal bleeding. A econd 3x4cm lesion with gastri c rugae wa removed via argo n
pi a rn a coagul ation.
l ie pre ents again at age 24 with everal epi ode of rectal bleed ing.
He mentions th at an over the counter we ight lo s upplement th at he
began takin g has improved th e bl eed ing and increa cd hi bowel movement to 3-4 tim e per day. On igmoido copy nothing i visuali zed. lie
was sched ul ed for repeat co lona copy.

DI SCUSS ION
In pedi atri c tudics, th e rati o pre va lence of ga tric heterotop ia in the
rectum is tw ice th at for mal es with a mean age of 5 years old. Hetero-

6

topic gastric muco a ha been discovered in all area of th e ga troin testi nal tract. 2 It is most co mm on ly found w ithin the e ophagu . The
exact mechani sm for th e development of heterotop ic ga tri c muco a has
yet to be determined .
number of theorie ex ist includin g. the abnormal regenerative process following de truction of norm al mucosa or the
competing th eory that an error of differentiation of pluripotent endodenn ce ll s during embryonic development leads to heterotopic gastric
mucosa.3
Gastri c heterotopia l) pica ll) pre ent with painless bleeding: hO\ ever. case ha e been reported \\ ith more eriou complication uch
as major ga trointe tin aI bleeding. bowel perforation. megaco lon. intussusception, peri anal fi stula and rectovesica l fistu la.3 H. pylori has al o
been di covered a an active in fection in gastric heterotopi a in a case of
a 5 year-old boy. ~ Infection can lead to ulceration and evere bl eeding.
The definitive diagno is occur via analys is of th e biop ied ti ssue.
Typicall) the patholog) is th at of fundic-l)•pe muco a but. case report
have reported le ion containing ga tric bod). p) loric. antraL chief. sa liary and parietal cell \\ ithin the ti sue ample.5
Treatm ent at thi point in time for ga tri c heterotopia lack con i ten cy and evidence. orn e argue that th e gastric mucosa has the potential
to become malignant. a has been di covered for heterotopic gastric muco a in th e esophagus. and thu s should be exc i ed .6 To date th ere are no
reports of a mali gnant gastri c heterotopi a within the rectum . ucce sful
treatm ent to suppre the bleeding include proton pump inhibitor or
H2 receptor blocker. a-infection\\ ith Helicobacter pylori may warrant
tripl e therapy \\ ith anti biotics and proton pump inhibitor . Endo copic
ablati on ha th e advantage of remov ing the ti sue perm anently.

CONC L US IO N
astric heterotopi a i a rare cause of ga trointestinal bleeding from the
lower tract in children . Endoscopi c evaluation with biop y i fundamen tal to di agno i . The type ofti sue pre ent in heterotopic ga tric rnuco a
can vary. as well as th e presence of H. Py lori infection, but to date no
mali gnant lesion s have been discovered in th e rectum . Treatment varies
from proton pump inhibitor and monitoring or removal of the le ion
via endo copy.

REFE RENCES
I . Bernadette, M., & Wi ldemore, M. Gastric Heterotopia of the Rectum :
Report. The Internet Journal of Pathology, 5. 2007

a e

2. Ke temnberg, A., , M., de Lima, E., FT, G., Carrascal, E.. & JL, A. GasInc heterotopic muco a in the re tum with helicobacter pylori-like organism:
a rare cause of rectal bleeding. International Journ al of Colorectal Oi ease
1993 (8) :9- 12.
.
3. Sauer, C. G.. Bickson, S. J. , & Borow itz, S. M. Gastric Heterotopia of the
Rectum. Journal of Pediatric Gastroenterology & Nutrition, 2009 50(3 ):329-
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333 .
4. Yincenzi, F.. L, B., Bizzarri, B., Bocce ll ari , F.. Forn aro li , ., & de' Angelas,
G. (20 I0). Gastri c heterotopi a in rectum with heli co bacter pylori acti ve infection in a 5-year-old child . Case Report and rev iew of pediatr ic literature.
XVII National ongreee IGEN P Ab tracts/Di ge ti ve and Liver Di eases.
20 10(42S) : S32 1-S376.
5. Steele, ., Mu lleni x, P., & Martin, M. Heterotopi c Gastri c mucosa of the anus:
a ca e rep rt and rev iew of the Iiterature. Am urg, 2004 (70):715-719.
6. Chri tensen, W. , & ternberg, . Adenocari conm a of the upper e ophagu
ari sing in ectopic gastri c muco a. American Jo urnal of Surgical Pathology,
1987 ( II ): 397-402.
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FEATURE ARTICLE

Fight against obesity- is bariatric surgery the
answer?
Chanseok (Chris) Rhee (Meds 2013), Yuding Wang (Meds 2013)
Faculty Reviewer: Dr. Vlad islav Khokhotva , MD, BSc, FRCSC (Department of Surgery, Windsor Reg ional
Hospital )

0

bes ity is a medi ca l state in which an indi vidual has exce i ve
body fat that causes an increased ri sk of metabo li c derangement. It is conventi onal!) defined as a body mass index (BMI)
of 30 kglm 2 or more. 1 A lthough it may not be con idered a a di sease
by itse lf. it has been long as ociated with many di sea e that are often
detrimental to hea lth , uch as coronary artery disea e. strok e, diabetes.
osteoarthriti s. obstructi ve Jeep apnea and more. onsequently, obe ity
leads to more functional limitations. decreased hea lth-related quality of
life. and increased utili zation of th e healthcare system 2 Currently more
than half of Canadi ans are reported as overwe ight (BMI o f 25 kg/m1 or
higher) or obese. 3 w ith nearl y a quarter of th e population being obese.•
A more concernin g feature is that thi s proporti on ha doubled between
1980 and today. and it i still increasing.• A sy temi c rev iew of arti cles
publi shed between 1990 and 2009 showed th at obesity accounts for approx imately 0.7% to 2.8% of a country 's total hea lth care ex penditure5
In addition, th e average med ical costs pent on an obe e individual were
approx im ate ly 30% gr ater th an the costs on an indi idu al with norm al
weight. 5 In Canada where health care costs are uni versa lly covered, th e
total hea lthcare costs for bei ng ove rwe ight and obe e were estim ated to
be $6 .0 billion, which i 4. 1% of th e total health ex penditure in 2006 6
A lthough direct compari son s between countries are often diffi cult due
to different meth odologie implemented in mea uring assoc iated med ical costs. higher wei ght-assoc iated health care expenditures in anada
can be linked to a higher rate of overwe ight and obese indi vidual . In
Ontario. an obese indi vidual lay an additional burden of about $ 180
to the healthcare sy tern over one yea r compared to a norm al-weight
individual adj usted for other health-related factors uch as age. gender,
ocioeconomic statu s. and physical acti vity status. 7 In add ition, obes ity
is also assoc iated with other factor th at ca nnot be ea ily quantifi ed in
monetary value but neverth eless impact one 's life, such as quality of life
and leve l ofed ucati on.7
Considering th e oc ioeconomic downfal l of obesity, th e benefits o f
weight lo are apparent both for indi vid uals and soc iety. A obesity
is clo ely a sociated with lifesty le factors such a poor dietary choices and sedentary lifesty le, the current management of obe ity focu e
mainly on life ty le interventi on.K Weight loss interventi ons also often
provide ocia l and p ychologica l upports for improved effectivene s9
The Co unterweight Programme, a weight los programm e in primary
care in th e UK which prov ides di etary and phys ica l exerci e sc heme
and also follow-up . is e timated to cost approx imately $370 per indivi dual per yearw T hi co t doe not in clude many extra co ts imposed
on indi viduals, such a additional food co ts and th e co ts of fitn e s club
memberships. 10A study by Roux and co lleagues inc luded medica l, nonmedical. and tim e per pati ent costs for weight loss programm es. and
estim ated an indi vidual cost of
$3.040 per year. 11 Although lifesty le
interventi ons may still be cost-effecti ve. th ey require long-term commitm ent in both tim e and energy, with often less-than-ex pected results.?

8

everal factors as oc iated with attriti on include decre ased body image.
decreased mental health. lower social support. lower se lf-efficacy. patient ' higher weight loss expectati on. and co t. 11 A a result. lifesty le
modification i often co mbin ed w ith pharmacotherapy. such as orli tat,
ibutramine and rim onabant. A lth ough effecti ve in we ight reduction, the
cost of interven ti on wi th anti-obes ity medication s per quality-adju sted
life-year (QALY) was e tim ated to be U $20,000. 13 ln addi ti on. adverse
effect of medication and high rates of \\eight regain limit th e use of
pharmacotherapy. 13
urrently. th e mo t effective treatment of obes ity is bari atric surgery whi ch result in 30% sustained weight Jo s. compared to 5- 10%
weight loss \\ ith behavioural and pharmacological intervention. 14 Three
comm only-performed procedures are laparo copic adj u tabl e ga tric
banding (L AGB). laparoscopic Jeeve gastrectomy (LSG). and Rou xen- Y gastric by pass ( RYGB). 15 LAG B is a restricti ve procedure where
a hollow. fl ex ibl e il icone band i placed di tal to th e gastroesophagea l
junction. reducing the stom ach capac it) . 1" T hi cause early ati ety and
decreased food intake. con sequently resu lting in weight red uction . 16
L SG in vo lves re ecti on of a large porti on of stomach. thu s also reducing th e stomach capacity. 11 Thi i often a fir t of a two- tage procedure,
where rerouting of the small intestine is perform ed to red uce calorie
ab orpti on. e peciall y th e absorpti on of fat. 16 RYGB is th e most common proced ure perform ed in orth A meri ca, compri sing 5 1% of the
total bari atric procedures. 15 It i a combination of both re trictive and
malab orptive proced ures and invo lves creating a small pouch of stomach and rerouting th e mall inte tine. The mid-porti on of th e jejunum
i di ssected and the di stal portion i anastomo ed with th e small gastric
pouch. The prox imal small bowel, connected to th e excluded portion of
th e stom ach. forms a bi liopancreati c limb and i anastomosed with th e
di tal jejunum . Jr, malabsorpti ve tate fro m bari atric surgery re sults in
favourable metaboli c eO'ect superi or to th ose achieved by lifesty le and
ph~rmacologic~ l intervention . 17 Its more substanti al and Iong-la tin g
wetght loss eflect place bari atric surgery as an attractive method of
weight reduction. 17
In Ontario bariatric surgery is currently indicated for pati ent with

~M ' · of 40 kg/m who are refractory to medical management, includ2

mg lifesty le modification , or individuals \ ith BM I greater or equa l to
1
3? kg/m wtth a maJOr obesity-re lated comorbidity such as hy perten ion,
~~ a ~e tes, o~ obstructive sleep apnea. 18 Currentl y. the only operative bart a~nc techn t_que ?~ing insured in Ontario is th e RYGB. although multiple
pnvate clt ntcs oiler the LAB technique. A lthough random ized contro l
tn a l ~ (RCT) comparing th e efficacy of bari atric urge 1y w ith standard
m ed~ca l management are few, they do point to a signi ficant benefit of
surg tcal management to decrea e morbidity and mortality.'9.1u The landmark Swedt h Obe e ubjccts ( 0 ) tud y (a large prospecti ve multicenter matched cohort study ) howed a significant moltal ity benefit for
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pati ent who received bariatri c urge!)' compared to non- urgical conentional treatm ent. 21 ub equent retro pecti ve and pro pective tudie ha e al o shown imilar result
R T between RYGB and LA B
have hown the RYGB procedure to have in crea ed weight lo , improved re olution of comorbiditi es. lower reoperati on rates and better
patient atisfaction. However, LA BG offers faster recovery time and a
slightly lower rate ofperioperati ve morta lity and operative morbidityY

.n

The economi c benefi t from a payor ' perspecti ve show th at the long
term ( I 0 years to lifetime) co !-effecti veness of urgery compared to
non-surgery has been estimated to be U $ 1000-40.000 per Q LY when
using an incremental co !-utility rati o . 2 ~ A rece nt y temic rev ie11 and
analys i for the anadian gency for Drugs and Technologies in Hea lth
(C DTH ) estimated the cost of bari atri c surgery from a hea lth care payor · per pective to be C D$8.000-1 0.000 per QALY ove r th e lifetime
hori zon in Canada when u ing an incremental co !-utili ty ratioY Thi s
estim ate repre ents clear cost benefi t for surgery compared to medi ca l
treatment alone. Furthermore. analy is within subgroups such a obese
ty pe 2 diabetics incurs even greater hea lth and economic benefi t . Recent meta-analys is evaluating bariatric urgery in pati ents wi th diabetes
shows an incremental co !-utility ratio of U $7.000-10.000 per QALY
and appear to pro vide a clear hea lth net benefi t and cost avi ng over
non-surgical management. 16 Moreover. from a payor · per pective. bariatric surgery repre ent an upfront in ve tment with ubseq uent savings
pread throughout th e patient' lifetim e in terms of both direct and indirect co ts. Co t analysi betwee n comm on urgica l technique are lacking and at thi time no clear co t benefi t can be a igned to RYGB versu
LABG. although it is known that L A BG when compared to RYGB offers shorter hospital stay and faster recovery tim e (measured a tim e to
return to work) .23
Currently. Ontari o perform s approx imately 2,000 bari atri c procedures per year funded through the O HIPY There are estimated 300,000
Ontario re idents that are belie ed to be in need of th e procedureY Even
with rece nt fu nding to increa e the number of bariatric procedure provided by OHIP. there i till a ignifi cant wai t time for the procedure.
As clinicians, preventi on through life-sty le modifi cati ons before obesity
ets in may yet offer the best results. everth eless, bari atri c surgery ha
clear benefits over con ervati ve and pharm aco logical treatm ent . and
increased funding for bari atri c surgery in addition to co ntinued lifesty le
modificat ions may warrant max imum long-term co t sav ing to OH IP.

REFE RENCES
I. World Health Organization. Obes ity and overweight. Media entre [we b
page on the Internet]. World Health Organization; 20 11 . Available from:
http://w\l w.who. int/mediace ntre/fac tsheet /fs3 11 /en/. Acces ed May 5. 20 12.
2. Dong H. Unosson M, Wre le E. Marcu on J. Health con equences as ociated with being overweight or obe e: a Swedish popul ation-based tudy of
85-year-olds. Journal of Ameri can Geri atric Society 20 12:60:243-250.
3. Statistics Canada. Body mass index. overweight or obese. self-reported,
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I NT ROD CTION

Have you eve r had a gut fee ling that you were not alone? Before yo u get
up to lock the door . consider that our gastrointestin al tract. in parti cul ar
th e di tal co lon. is home to trilli ons of bacteri a and other microorgani m co llecti ve ly referred to a the mi crob iome. Fortunately. mo t of the
mi crobiota are not harm ful. but in stead prov ide phy iologica l functi ons
such as digestion and immune system deve lopm ent. Importantl y. the inte tina! microbiome acts as a fro nt line defen e agai n t potenti al pathogen entering our gut. n important clin ica l exampl e that highl ights thi
is an in fection by a bacterium call ed Clostridium difficile, which usually cau e a diarrhea l/co lit i syndrome, but in so me cases may progress
into a life-threatening pseudomembranou colitis or a coloni c di tension ca lled tox ic megaco lon. Although hea lthy indi viduals are resistant
to the ingested spore . cases of C. diffici/e infection (C Ol) are on th e ri se
because of anti biotic treatm ents that di srupt the protective microbiota. 1
To compound thi prob lem. there are reports of increased incidence and
mortality rates. metr onidazo le re i tance, and the emergence of hypervirul ent strain (e.g. Bl API /PC R 027).U Thi s ·epidemi c· has fo rced
us to critica lly eval uate ho'' we manage COl cases. e pec ially tak ing
into considerati on the inherent di lemma that ant ibiotic therapy itself is
causing thi in fectio n.
What can be done? The tandard treatment include di continu ati on
of the inciti ng antibi otic and adding other antibi otics (metronidazo le.
vanco myci n). Other additi onal therapi es now include oral bacteri oth erapy/prob ioti cs, tox in binder . vacc ination. and even performing surgical
bowe l resecti on.H However. despite additi onal medi ca l therapy. there
are some patient ( 15 - 35%) that continue to have chronic recurring
di sease or a evere pre entation.5 For these pati ents. there has been a
last ditch protocol that foc u e on replac ing th e disrupted m icrobio me
through a proced ure called feca l mi crobiota tran pl antati on (FMT).
Alth ough th is procedure ha been around fo r over 50 years. it is not a
mainstream practice even though it ha been found to prov ide sa fe. relati ve ly inex pensive. and rapid reli ef with potenti al long term protection.
Thi s is likely due to di sintere t from pati ents (the ·yuck' factor). phy icians (' natural" approaches wi thout good ev idence tend to be presumpti ve ly di smi ssed), and researcher . In thi arti cle, I will prov ide a fre h
perspecti ve of FMT and di scuss how it is beco ming an increasingly attractive opti on in light of our improved understanding of the co lonic
microbiome.
M l CACA ES S CACA

FMT work on the principl e of taking the bacteria in a hea lthy donor'
stools and in troducing them into the pati ent's co lon in order to restore
a ' hea lthy' intestinal microbiota popul ation . Hi tori cally, FMT ha been
studied and perform ed in veterinary medicine to treat various di order
in farm animal s (transfaunation). 2 The fi rst in tance of FMT in hum an

was in 1958. "hen a team of phys icians in Co lorado uccessfull y treated
fo ur pati ent with pse udomembranou co liti s." At the tim e. three of th ese
pati ents had severe li fe threatening post-operati ve co liti that was unrespon ive to conventi onal treatments. In a fin al attempt. the phy icians
pi oneered the FMT proced ure and th e pati ents miracul ou ly recovered
and ' ere di charged after everal days. It would be much later in 1978
when C. difficile \vas identi fied to be a cause of ant ibiotic-a ociated
diarrhealcolit i . which was then fo ll owed by the fi r t report of a uccessful FMT in a 0 1ca e in 198 1. 6· 7 While FMT wa origina lly perfo rm ed
by a crude co loni c retenti on enema of homogeni zed too l amples obtai ned from close ly related or int imate donors. the proced ure has been
refi ned through th e 1990 . Nowadays. most studi es use tandardi zed donor screening and too l co ll ecti on. cryoprotectant proces ing and freezer
storage. and in till ati on with a nasoga tric/na oduodenal tube or guided
infusion with a co lonoscope or upper tract e nd osco pe. 2 ·~·9 However. the
bas ic engraftm ent principle app lied in 1958 is o simple that there are
eve n publi shed ·do-it-yo ur elf" guidelines that rely on eas ily acq uired
item (e.g. kitchen blender. enema bag) and a hea lthy frie nd. 10
Today. th e mai n indicati on fo r FMT i evere refractory COl or
chronic disease with a hi story of recurrence and a fai lure of mult ipl e antibi oti c reg im en . Wh ile the evi dence is limi ted to case eries and reports
of chroni c COl. recent systemati c rev iews ha e found an astounding
89-92% cli nical re oluti on of th e di arrheal syndrome in over 300 cases
reported in the literatu re. 2.3· 11 These numbers are encourag ing. but only
recently has th ere been interest in conducting a randomi zed controll ed
tri al (F CAL tri al. 2008- ongoing). 12
One pos ib le obj ecti on to FMT i the concern fo r afety a there is
the possibi lity for transmittin g in fect ion during the proced ure. Thi s is
a valid concern fo r any attempt to adm ini ster foreign mi crobi ota as evidenced in trial of accharomyces boulardii probi oti c treatment in COl
patient . which had rare report of sepsis and fun gemia. 13 urpri singly.
in a systematic review of 376 case of FMT in ca es of 01 and other indi cati ons. there ha not bee n a report of a major adverse e ent includin g
transmitted in fec ti on.3 till. the pos ibi lity ha been taken into consideration by deve loping protoco ls such as extensive donor screening in order
to prevent transmi ion of enteri c pathogen and provide reconstitution
of ·hea lthy' mi crobi ota. K ~
1

FMT TR EAT M ENT FOR OTH ER DISEASES

lcerati ve co liti (UC) and Crohn 's di ease are both types of idi opathi c
infl amm atory bowe l di ease (IBO) that are poss ible candidates fo r FMT
treatment becau e of the pos ible pathophy iolog ic role of the co loni c
bacteria. The fir t report of FMT in UC treatm ent wa 1989 by Bennet
and Brinkmann. in whi ch Bennet. who suffe red from per i tent C. successfully treated him elf. 11 Another report near the arn e tim e used FMT
to treat a vari ety of non-COl associated coliti yndrome with ome
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degree of ucce s. 16 In 2003 . there was a landm ark study on treating UC.
which doc umented a case series of ix patients w ith chroni c C who
underwent FM T. 11 A ll of th e patients in th e tudy went into remi ss ion
and at 1-1 3 years of foll ow-up. none of th e pati ents had any ev idence
of acti ve disea e. indi cating th at th e FMT treatment were as oc iated
with a lengthy remi ion peri od or poss ible cure. While th e ev idence
is far from definiti ve. it does upport th e idea th at FMT can be u ed to
treat oth er di sea e that in vo lve th e co loni c mi crobi ota. The e disea es
mi ght include chronic constipati on. obe it)", metaboli c syndrome/ insulin
in en iti vity. irritabl e bowe l syndrome. all ergic di ea e. and potenti ally
indirect neurop ychi atric alterati ons. 1.-... 21

PERSONALIZED METAGENOM IC MEDICINE
A lack of rigorou te tin g and abundance of biased anecdotal reports
has made it di fficult for FMT to become wideI) accepted. However. thi s
may begin to change because of in sights drawn fro m recent mi crobiome
research. To tart off. consider th e questi on: what makes each per on
unique. Of co ur e. many would say th at it i a combinati on of genetic. epigenetic. and env ironmental factors. but traditi onally few wo uld
con ider th e mi crobiome as a igni fica nt influence . Yet. whil e geneti c
seq uence vari atio n between indi vidual compri e a mini cul e fracti on
of our genome. th e di fferences in microbi ota popul ati on have been estimated to be as high a -o%. 2 1 Moreover. the mi crob iome is ea il) amenabl e to change and is also beli eved to demon trate d) namic alterati ons
w ith norm al age ing. geograph). and environmental changes_l2-H
Within thi pectrum of vari ati on \ ithin th e popul ati on. th ere is the
possibility th at th e microbi ome may contribute to di ease su ceptibility. lth ugh many tud ies have ex perim entally implica ted a role of th e
coloni c mi crobi ome in vari ou di ea es. th ere is a need fo r popul ati on
based studi es to establi sh an as oc iati on between di ffe rent mi crobi ota
populations and pecific di sease . To accompli h thi . we can take advantage of next generati on seq uencing ( G ) technologies. A lready
thi year, th ere are seve ral equencing pl atfo rm s (e .g. anopore. Mi eq.
i on PGM-proton) touted to be able to provide extremely rapid and costing GS. we can reali sti cally
effecti ve geneti c equencing capabil ity.
en ision mapping out th e hum an metagenome. which compri ses all of
th e mi croorgani sm ge nomes w ithin the mi crobi ome. Currently. th ere are
vari ous 1n1t1at1 ve upported by th e Intern ati onal Human Microbi ome
Consortium (IHM ) in cluding th e N IH Hum an Mi crobi ome Proj ect
( HMP) and the European M etagenomics o f th e Hum an Intestinal Tract
proj ect (M etaHI T ). whi ch will perform metagenomi c sequencing of
hundred of indi viduals.z' One of th e ground-breakin g re ults has been
th e clas i ficati on ( like bl ood typi ng) of indi vidual inte tin a! microbiomes into 3 major ·enterotype · _22 In additi on. at th e recent IHM congress. th ere were presentati ons show ing metagenome-w ide as oc iati on
with both metabolic yndrome and type 2 diabetcs.21 A lthough much
of th e work is in th e earl y stages. th e future of per onali zed medi cine
may someday in vol ve indi vidual metagenomes u ed as a pertin ent factor in di agnosis. di ease management, and determin ants of hea lth. In
thi cenari o, FMT could be u ed to treat people with di ea e-a oc iated
mi crobiome .
Whil e FMT bega n as a last ditch th erapy for p eudomembranous
co litis and Dl. our increa ing understanding of th e microbi ome may
mean th at FMT has a role in treatin g oth er di ca es. Hi tory has s h o \~n a
lack of intere tin FMT. but th e anti cipati on from metagenomi c resea rch
and th e urgency of th e CDI epidemi c may be the much needed pu h for
new advances. On an optimi ti c note. Kahn and co ll eagues report th at
pati ents w ith UC are in favour of mov ing forward w ith FMT, ugge lin g th at pati ents may not be as ad verse to the idea as wh at we might
think .U• With any lu ck, we may ec ubstantial development in th e year
to come.
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ABST RACT
Environmental factors, such as so il. ai r and wa ter quality. are we ll
kn own to influence popul ati on hea lth . With th e in creasing urbani zati on of Canada and other countries around the world. more attenti on i
nO\\ be ing paid to how the 'bu ilt environm ent" - all the elements of the
envi ronm ent designed by hum ans - also play a cru cial role in hum an
health. T hi arti cle brie fl) exami nes hO\ a few key components of the
bu ilt en iron ment contribute to chi ld health. T hought ful pl acement of
chools and effort to create safe. wa ll.:able neighbourhoods can increa e
the num ber of tudents who '' alk to schoo l instead of relying on car .
Prov iding children and their famili e \~ith recreati onal in frastructure
promote phy ica l acti vity. Creating fa rm ers' markets in urban cores increa es access to a less expensive so urce of nutriti ous food fo r a city'
inhabitants. Know ledge about these interacti on between urban des ign
and chil d health can all ow phy ician to prov ide more practi ca l advice to
their patient about developing a hea lthy lifesty le within a ci ty. It is also
a promi ing fie ld fo r physician advocacy : by offerin g their experti se to
in form city planning decisions and persuadi ng city plann ers to consider
the health impacts of thei r decisions. physic ians can help make it ea ier
fo r thei r yo ung pati ents to li ve a hea lthy, active li festy le.

THE BUILT ENVIRONMENT AND URB AN IZAT ION
When con iderin g indi vidual pati ent . we are taught to consider th e impact of pati ents' environments on th eir health : where and w ith whom
they live, what kind of work th ey do. etc. It tands to reason th at factors
of a larger environment- uch as a neighbourhood or city - may influence the health of groups of peopl e liv ing th ere. Of pecific intere t is
the bu ilt envi ronment (BE) - all f the elements of the envi ronm ent
de igned by hum an - in cluding the land-u e zoning of a neighbourhood.
road layout . access to hop and fac il iti e • and the pre ence or ab ence
of side\ alk . A grow ing body of research illu trate that BE de ign in
urban and uburban areas can have a ignifi cant impact on th e hea lth or
peop le li ving in the e area . T his arti cle endeavour to give a practi ca l
overview of the influence of BE on hea lth, with a spec ifi c focus on how
BE can influence child health, acti vity leve ls and developm ent.
Wh ere peopl e li ve in anada has changed dramatica lly sin ce World War
II and the ubsequent boom of indu try, with an increased proporti on
of the popul ati on mov ing toward urban areas. urrently, 68% of the
anad ian popul ati on lives in metropolitan areas and thi s fi gure continue to increase annually. 1 The development of suffi cient hou ing and
in frastructure for the rapidly grow ing number of city dwe ll ers often results in urban praw l. The low-den ity housing and partiti oned land u e
comm on to uburban area may now be contributing to chronic health
probl em .1 A t least four main threats of praw lto popul ati on health have
been identifi ed: phy ical inacti vity, poor air quality, more motor vehicle
coll i ion due to reli ance on cars, and mental hea lth issue .3 Mi tigating
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such health effect requires an understanding of the interpl ay of city
design and hum an hea lth fo ll owed by appropri ate urban pl anning.

THE C RRENT STATE OF CH ILD HEALT H I N CANA DA
The most recent estimate ugge t that 26% of Canadi an children are
overweight and 8% are obe e. T he percentage of children that are overwe ight or obe e have doubled and tri pl ed. re pecti ve ly. over the past 25
) ea r and re earch indicate that the e unhealthy body we ights often
per ist into adu lthood.~ To curb thi trend, public educa ti on ha focu sed
on the importance of children eating five or more dail) erving of fruit
and vegetabl e and engagi ng in regu lar phy ica l acti vi ty. However. the
role of a child 's neighbourhood environment in influencing their phy ica l acti vity and overall health is often not con idered. Finding ways to
create an envi ronm ent th at encourage phys ica l acti ity is a noveL popul ati on-ba ed approach to help curb the trend toward childh ood overwe ight/abe ity as \\ ell as the presence of ·adult· di eases in children
(e .g.. type 2 diabete mell itu ).

COMM NITY PLANN I NG FOR H EALTH Y LIFESTYLES
The choof

ommute

Walking to schoo l wa pre iously a tapl e daily acti vity fo r mo t children. Howe er, thi ha bee n eroded by a trend lO\v ard bui lding larger
centralized schoo ls to whi ch children must be bused, in crea ed parental
fear over child safety and the construction of les ·walkabl e' neighbourhoods. ot surpri ingl). th e most important factor influencing whether
or not children commute to choo l in a phys ica ll y acti ve \v ay i prox imity . Specifi ca ll y. if children li ve :S 800 m fro m their choo l th ey are 5-1 0
tim e more li ke !) to com mute acti, ely to choo l than if they li ve farther
away.'
More ubtle factor ha e al o been identi fied that make a neighbourh ood
·walkable. · namely ' hat' e assoc iate with ·older · neighbourh ood - a
grid system layout with lots of connection s between road , hi gh popu lation den ity and a vari ety of land u es including hou ing, shops, service , and recreati onal fac ilities. Converse ly, most suburban housing
developments are de igned in uch a ' ay that walking i unappealing:
streets are often convoluted in their layo ut. connection to stores and
re taurants are limited, and there is a low popul ation-den ity. The e carori ented neighbourhoods di co urage physical! acti e tran port. ' On the
contrary. children and adolc cents \vh o li ve in ·walkable' neighbourhood not only walk to school more often but are al so more like! to be
phy ica lly acti ve outside of sc hool hours. 1
Both the rea l and perce ived danger of a neighbourhood are criti ca l factors in parents' deci ion abou t all owing th eir children to walk to school
a1.1d oth er local ~estin ation s. imil arl y, older adolescents - e pecially
g 1~l - are more likely to be active in th eir neighbourhood if they per1
Ce ive them to be afe. Thi may expl ain why male are more likely
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to acti ve ly commute to choo l than gi rl s- th ey tend to perceive thei r
neighbourhoods a safer. reating afc neighbourhoods in which resident perce i ve th em as such is key to encou ragi ng phy ica l activi ty."

Recreational Facilities
T he avai labi lity of recreational faci l iti es (parks, play ing fi eld s, poo ls,
etc.) also play a role in how active chi ldren arc in a gi ve n environm ent.
A survey study done in London , Ontari o found th at after controll ing
for season and demographi c factor , youth who have two or more recreationa l facilities in th eir neighbourhood engage in an average of 17
minute more daily phy ica l acti vity th an th ei r comparab le peer who
ha e fe1 er local faciliti e .7 Trail s for 11 alking and cyc ling can also help
to promote physical act i ity. One Texa tudy found a 1.5 tim e greater
odds of walki ng for a minimum of half an hour at least once a week
among peo pl e who perceived them selve s a li vi ng close to a trai l. ~ T hi
is a modest fi nding. but does show a potential role of trails a one small
tep in e tabli shing a culture of phy ical acti vity for fami lies. To max imize trail usage. city planners des igning trail routes should note that trail
segment with mixed iew of urban and natural land scapes a opposed
to onl) natural view experi enced 39°o higher trail traffic. KT hi s further
touts the hea lth benefit of mixed land u e mentioned in the studies on
1\alkable neighbourhood .5

difficult than modifying the environmen t that faci litates and promote
them" 2

W H ERE DO WE GO FRO M H ERE?
For doctors to succes fu ll y harn c s urban planning a a new too l in patient care, there are two vital goa l :
I.

co ll aborati on w ith other profes ionals uch as politician , city planners, pub lic hea lth profcs ional s and teac hers

2.

advocacy for popul ati on health a a major factor in ci ty planning
decisions

For exam pl e. phy ician cou ld join 11 ith school board officia ls and other
community partner in crea ting l'valk-to-school campa igns. Thi s might
in volve having pamphlets and other literatu re ava il ab le in their offices
for parents, a well a peaking to th ei r yo un g pa ti ent abo ut how walk ing to schoo l can help keep them hea lthy. ity pl ann ing advocacy co uld
follo11 th e lead of the campaign th at ban ned smoking in public place , in
l>hi ch physicia ns played a cru cia l role. Hopefu lly as phy ician become
more informed about the impact urban de ign can have on their patients.
simil ar advocacy gain can be made in the field of ci t) planning.

REFE RENCES
3.

Access to Nutritious Food
Much like recreati onal opportuniti e , acces to a so urce of nutritious
food can have a positive impact on a child 's hea lth. Unfortun ately, disparities in food access related to ocio-economic factors have been we ll
documented in everal studi es in both the U and U K 9 Recent tudi es
have examined whether neighbourhood characteri stics such as proximity to a grocery store serve to lessen such di parity. One Toronto study
found that only I % of variati on in food security and even less of the
vari ation in severe food insecurity co uld be attributed to one's neighbourhood of residence. This effect actuall y di appeared comp letely after
acco unting for covari ate uch as income, number of dependent children
and status as a recen t immigrant. leadi ng the researchers to conclude
··we found no e idence th at geographi c food accessibility mitigates the
effect of financial co n traints on household food sec uri ty. "~
Converse ly. a different study examined the effects that th e creati on of
a fa rm er 's market in a food desert - a di trict wi th littl e or no access to
healthy foods - in London. Ontari o had on the price and avai lability of
health) food . The researcher found that the market improved acce s to
fresh food uch as broccoli and green grape and all owed for hundreds
of dollar in potential an nual sav ing for fa milies. 10 Such savi ngs cou ld
help to reduce th e financial barrier to a healthy diet like tho e noted in
the Toronto tudy. all owing paren t to afford hea lthi er food for their
children.

W H Y SHO ULD PH YS IC IANS CA RE?
Simil arl y to how overweight/abe e children become overweight/abe e
adults, phys ica ll y acti ve teens are much more likely to be acti ve as
ad ults. 11 By tak ing steps to ensure that our children and adolescent pati ents are acti ve and healthy in their younger year we are setting the
foundation for hea lthy l iving in the year to come.
Preventing or delay ing chronic di ease in our children is one of the
most efficient way to help both our community' hea lth and our overburdened health care system. Inter venti on to change the BE may se rve
as a powerfu l tool in achiev ing thi goa l. Notably. changing the BE is
less rel iant on evoki ng specifi c behaviou ral change within individual
patients- a difficu lt task to which any doctor can atte t. As Dr. Leonard Syme, an epidemio logist at C Berk eley's chool of Pub l ic Health
points out. "Changing indi vidual behav iours in iso lation may be more
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A BSTRACT

Background

ontext: M edical sc hoo l. and parti cul arl y clerk hip. is
tre ful. L ittl e re earch ex i t regarding th e u e of sub tance and potentially addi cti ve beha iours to cope with medi cal choo l stressor .
uch coping strategie pre ent an ethi ca l i sue a the) may hinder academic or clin ica l perfo rmance .
Objecrive: To compare th e use of five maladapti ve copi ng behav iours caffe ine. alcohol. gambl ing. toba co. and drugs- bet\\ een pre-clerk hip
and clerkship tudents.

Methods: A cro - ectional stud y wa perform ed u ing an anony mous
online survey di tributed to all medi ca l stud ent at th e chuli ch choo l
of M ed icine & Denti stry. Data wa analysed using Stud ent t-test to
compare the mean num ber of coping behav iour u ed. Subgroup analye using Mid-P Exact chi- quared tests were conducted to examine th e
prevalence of each .
Result : The total num ber of maladapti ve behav iour was not stati stically di fferent bet' een th e pre-clerkship and clerkship years. ubgroup
analyse indicated no signi fica nt di ffe rence in th e u e of any one behaviour. whil e th ere were trends towa rds signi fica nce in th e preva lence of
non-pre cript io n drug use.

onclusion: T he study lacked stati ti ca l power to how an increase in
th e total u e of maladaptive copin g behav iours between pre-clerkshi p
and clerk hip student . There were al o no ignifi cant change in th e
u e of any specific behaviour. Future studies \\ Ould benefi t from a larger
ample ize and longitudinal stu dy de ign.
I NTROD CTION
In health literature. the term ·stre · igni fie a negati ve ex peri ence produced from th e interaction betwee n th e person and hi or her en ironment, re ulting in psyc holog ica l. physica l and behav ioural con equence . 1-1 Accordin g to th e A meri can P ycholog ica l A oc iati on (A P ). stress
has become a grow ing concern because o f its phy ica l and psychologica l
consequences.\ Peopl e empl oy vari ous coping trategies in an attempt to
manage strcs . Coping can be defin ed as behav ioural effort emp loyed
to manage. reduce. or co ntrol stres .1' In a 2009 survey perform ed by
A PA, 81 % of th ose surveyed believed th ey were manag ing th eir stre s
we ll : however. many of th em were using maladapti ve trateg ie such a
tobacco, gambling. or drinkin g alcohol a coping mechani sms. 6
everal tudi e world w ide have demonstrated th at being in medi ca l
choo l i one of th e most tress ful ex peri ences due to th e volum e of inform ation. long hours of tudy. and I im ited tim e for se l f and/or family. 7
M oreover. th e clerk hip peri od is parti cul arl y tre fu l sin ce the stud ent
transiti on from didacti c-based learnin g to direct pati ent care.x Overall.
th e e stre sors can cau e a detrimental effect on academi c perform ance.

16

phys ica l health. and psychologica l '' ell-being. ultimately influencing
perform ance. not only a stud ent . but also later as careg i ve r .9 • 111 Despite th e potential importance of coping strateg ie • few in vesti gators
have stud ied how phy ician cope w ith tre . Of th e e. mo t report
po iti ve coping beha iours. uch a seekin g co unse lling. meditation.
and exercisi ng. 7 11 However. no recent literature ha reported maladapti ve coping behaviour a a way to manage stre sa a medica l student.
It was hypot hesized th at th ere \\Ould be an increase in use of potenti ally
add ictive behaviour a coping mechanisms in medical choo l from preclerkship to th e clerkship year . pecifically. th e pre ence and prevalence of th e fo li O\\ ing maladaptive beha iours '' ere examined: caffeine.
alcohol. gambling. tobacco. and non-pre cripti on drug u e. The aim of
thi s study i to prov ide a deeper under tanding of the maladapti ve coping mechanisms th at medi ca l tudent u e.

METHODS
M edi ca l stu dent from th e clas es of 20 14. 20 13. 20 12. and 20 II at the
chulich chool of M edici ne & Denti try '' ere asked. v ia electronicmail. to co mplete an online un e) of thei r u e of caffe ine. alcohol. gambling. tobacco. and dru g . Parti cipati on in thi s tud y wa voluntaf) and
anon) mous. T hi study ' as appro\ ed b) th e chuli ch research ethics
board ( R - B con ent # 176 13E).
For eac h o f the fi e maladapti ve behav iour . th e parti cipant wa
a ked to i) report th e freq uency of use in the last six months, ii ) gauge
hi s or her dependence on each coping mechani sm. A well. questi on
regarding wheth er th e student fe lt th o e coping mechani m had ever
influenced th eir perfo rm ance in ocial, academic. or pro te sional situations \\ ere included . T he data were co llected in Januaf) 20 11. , hi ch
gave fi r t year clerk an opportun ity to ex peri ence the tre ors of clerkhip for fi ve month before re ponding.
A cr s -secti onal analy i of the 242 re pondent wa co nducted
with student di vided into pre-clerk ship (20 14 and 20 13) and clerk hip
(20 12 and 20 II ) year . ince all urve data were de-identifi ed. only
group analyses were conducted. T he difference betw een th e total number of maladapti ve coping mechani sm employed by pre-clerkship and
lerk hip stud ent were compared and analysed u ing t\\ O-tailed tudent
t-te ts. In additi on, subgroup analy es were perform ed using two-tail ed
Mid-P Exact chi- quarcd te t to identify difference bet\\ een pre-clerkhip and clerk hip group w ith respect to th e pre alence of each.

RE ULTSAN D DISC

SIO N

umerous studi e have discu ed th e stresses and pres ure that tudents
face du:in_g th e i~ medica l training. 12· 13 everal have at o suggested th at
clerk ship 1 particularl y stres ful for stud ents.x Most tudie of th e methods used by medi ca l stu den t to cope with these tresse have focu ed on
engagement and di sengagement or acti ve and avoid ance mechani sms. 7•
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Tab le I. Subgroup analyse of the five maladaptive behav iour in Pre-Clerkship and Clerkship tud ents.
Pre-Clerks hip (%) 1 Dl

Clerkship (%)1SDI

N= I49

N=93

Male

71 (47.7)

37(39.8)

0.23 1

I08 (44.6)

Female

78 (52.3)

56 (60.2)

0.23 1

134 (55.4)

U ed in last 6 months

141 (94.6)

90 (96.8)

0.645

23 1 (95.4)

Mean weekly'

7.67 [6.68]

9.96 [7.82]

Dependence

53 (3 7.6)

33 (36.7)

86 (37.3)

Coping

9 1 (64.5)

44 (48.9)

135 (55.8)

Used in last 6 month

141 (94.6)

86 (92.5)

Mean weekly 1

4.20 [3.97]

3.80 [4.77]

2 ( 1.4)

0 (0)

2 (0.9)

Coping

21 ( 14.9)

23 (26.7)

44( 19.4)

Influence on performance

43 (30.5)

20 (23.2)

63 (27.8)

26( 17.4)

14 ( I 5. 1)

1.60 [3 .82]

1.32 [ 1.56]

Dependence

0 (0.0)

0 (0.0)

0 (0.0)

Coping

0 (0.0)

0 (0.0)

0 (0.0)

Influence on perform ance

0 (0.0)

0 (0.0)

0 (0.0)

13 (8 .7)

14 (I 5. 1)

0.3 1 [0.86]

1.01 [2 .14]

I (7.7)

2 ( 14.3)

3( 11.1)

2( 15.4)

4 (28.6)

6 (22 .2)

29 ( 19.5)

28 (30. 1)

0.89 [1 .79]

1.4 1 (2 .05]

I (3.6)

I (3 .6)

2 (3.6)

5(17.2)

4 ( 14.3 )

9( 15.8)

P-va lue

Total(%)
N=242

Gender

Caffeine

Alcoho l

Dependence

0.509

227 (93 .8)

Gambling
U ed in last 6 months
Mean monthl y' do e

0.636

40(16.5)

Tobacco
Used in last 6 months
Mean monthly' dose
Dependence
Coping

0.139

27 ( 11.2)

Drugs
Used in last 6 months
Mean monthly 1 dose
Dependence
Coping

0.062

57 (23.6)

Influence on performance
7 (24. 1)
7 (25.0)
14 (24.6)
Mean use of each behaviour reported week ly or monthly exc ludin g responses where survey participant deni ed use with in the last 6 months. Values
reported as: mean [standard dev iation].
1

14
This study is one of the first to directly examine the u e of substances
and potentially addictive behaviours as method of coping with stress.
Specifically, we examined the use of caffeine, gambling, tobacco, and
drug use in medical students across the four years of chu lich choo l of
Medicine and Dentistry (Table 1).

The total prevalence of maladaptive coping behaviours (caffeine,

gambling, tobacco, and drug use) in the clerk hip year and the preclerkship years wa not significantly different (P=0. 227) with reported
average number of inappropriate strategies used of 2.49 and 2.35. respecti vely. Whil e thi s did not support the hypothesis, it may be secondary to the small sampl e size. The preva lence of th ese behav iours is displayed by group in Figure 1. Over 80% of the tudent reported the use
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0.0%
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22 .6%

12 .9%

3.2%

Number of Coping Behaviours Used

Figure I. Bar graph sho\\ ing number of maladapti e cop ing behav iou rs in pre-clerk hip and cle rk hip students. T he total number of the five coping
mechani sms -<:affei ne. alcohol. gambling. tobacco and drugs (x-ax is) - wi th frequency of use in percent (y-a\ is) i depicted as bar graphs for the preclerk hip and clerk hip group .

of two or three maladapti ve behaviours. The most commonly reported
behaviour wa caffeine u e (95.4%). followed by alcohol use (93 .8%).
lntere tingly. 23.6% of medical students reported the use of drugs in the
past six months. Additionally. 27.8% of students who reported alcohol
use and 24.6% of students who reported drug use al o indi ca ted th at
it ha had a negati ve influence on their performance or attendance at
choo l or in th e clinic and/or ho pital setting.
Subgroup analyses were per fo rm ed for each coping mechani sm
look ing at prevalence. The frequency of u e. dependence. u c of the
behaviour to cope wi th stre , and in nuence on per fo rm ance are preented in Tab le I for interest, but not stati ti ca l analys is. In ubgroup
analy is, no stati stical difference was fou nd between the clerkship and
pre-clerkship groups. However, th ere is a trend toward significance in
th e preva lence of non-pre cripti on drug usc ( P=0.062). This uggest
there may be a greater amount of drug use in the clerkship years a a
cop ing strategy. Si nce the survey defined drugs to be ·mood-altering
ub tance •
well a ·pharm ace uti ca ls used not a directed ', it would
be of intere t to in vesti gate the pecific drug th at are being consum ed
in ord er to better categori ze the level and type of dependence. pec ifica lly, future study may differentiate illi cit drugs li ke marijuana. cocaine.
and heroin from the unintended use ofG ravo l for sleep indu cti on, w hich
have very di ffe rent soc ial perceptions.
A lth ough thi s is a nove l study lookin g at th e students of one Canadian medica l schoo l and their maladapti ve behaviour . it does have two
main drawbacks: th e sampl e size and th e type of tudy. T he sampl e size
of thi s study was limited to the 242 medical student who compl eted the
voluntary survey. Consequen tl y. thi s stud y ha many trend s toward s ignifi cance. yet onl y a few stati ti ca lly signifi cant observati ons. For future
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studi es. more than one Canadian med ica l choo l shou ld be enrolled to
achieve a greater number of participant s. In add ition. thi s stud y wa a
cro - ecti onal tudy of a group of pre-clerk hip and clerk ship tudents.
rather th an a longi tudi nal stud) of the same cia s during the tran it ion to
clerk ship. Unlike a longitudinal study. any diffe rences observed co uld
be a blend of cohort effects and true change in the outcome over time.
These preliminary result should be further ex pl ored u ing a longitudinal study to foliO\\ th e same cohort of med ica l tudents through their
pre-clerkship and clerk hip years.
While th ere '' a no signi fica nt difference found between the preclerk hip and clerk hip group . all of the urvey respondents were medica l tudents. and a such '~ e re expo ed to the tress of med ical educati on in general.
similar tudy of student in other pro fe sional degree
program or post- econdary ed ucati on may be prudent; this would allow
for e. ami nati on of the effect of exposure to medical schoo l stresses on
cop ing. ' ithout the di tinction of exposure to clerk hip. Further stud y
mi ght be comp li ca ted by the diffi culti es of a igning an appropriately
matched cohort. Fo r exampl e. med ica l students are typi cally older th an
students enroll ed in other undergraduate programs.
In conclu ion, thi s tud did not find ignifi cant diA..erences in th e average number of maladapti ve coping behav iours used by pre-clerkship
and clerkship medi ca l tudents. Further analy is likew i e did not demon trate signifi cant difference in the preva lence of caffe in e. alcohol.
gambling, tobacco. and non-prescripti on drug u e as a coping trategy.
T here were. however, trend toward signifi cance in the greater use of
non-prescription drugs by cl erkship tudents. This tudy annot conclude that the elevated tre s of clerk ship years in medical schoo l i
correlated w ith maladapti ve behaviour . Con ·cquent ly. these re ult
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illu trate the need for further tudy. focu ing parti cul arly on the u e
of non-pre cription drug . Future study may benefit from longi tudinal
de ign and greater ampl e ize, as well a th e inclusion of non-m edi ca l
tudents. With more information . it may be va luab le to consider impl ementing program to help student cope wit h stres in a more producti ve
and positi ve manner.
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Radiofrequency ablation (RFA) in the treatment of
liver tumours
Alden Ling (Meds 2014), Brennan Ballantyne (Meds 2014), and Alexander Pazion is (Meds 2015)
Faculty Reviewer: Dr. Nirmal Kakan i MBBS MRCS FRCR (Department of Rad iology)

BACKC RO ND AN D HISTO RY

needle as we ll as poses a ri k of comp li cati ons re ulting in surgery

The incidence of primary li ver cancer in Canada ha been stead ily increa ing. ha ing more than doubled since 1980.1 Thi s increa e is partially attributed to the increasing rate of hepatitis C infection. alcoho l
abuse. and immigration from developing countries where the incidence
of hepatocellular carcinoma (HCC) i much greater.U The li ver i al o
the mo t common site of metastase . e pecially from co lorectal cancer 3
The best treatment option for HCC and liver-only metastases is urgical
re ection. however, only I 0- 15% of patient are uitable candidate for
thi procedure: 1 A s such a small proportion of patients are eligible for
surgica l resection or ab le to receive a li ver for transplantati on, a number
of ditrerent modal ities have been exp lored as treatmen t options, including. but not limited to. rad io frequency ablation (RF ). rad iotherapy. percutaneous ethanol injecti on. and tran arterial chemoemboli zation. RFA
is afe. and a oc iated with fewer ide-effect and shorter ho pi tal tays
compared to urgical re ecti on.1

RA DIOFREQ ENCY A BLAT ION

The u e of heat in medicine date back to antiqui ty when various
ancient ocietie from the Greeks to the hinese knew of the u e of cautery to top bleeding. In 189 1. Jacque -Arsene d. A rsonova l found that
alternating current at 20kHz or hi gher can heat ti s ue in th e hum an body
w ithout mu scle excitati on 6 earl y four decade later, Harvey ushing
and William T Bovie deve loped the Bovie knife. a small knife where an
alternating current was pas ed o th at it can burn through or cauteri ze
th e ti s uc on contact. 7 In the earl y 1990 ' radiofrcquency electrocautery
wa further explored. and modifi ed into what is now RFA as a way of
treating mall liver tumours.''

EVAL AT ION AN D CONTRA ! DI CAT IONS
Pri or to operati on. the nature of th e li ver tum our are carefully eva luated
by abdom inal CT or MR im aging. Tumour larger than Scm or numbering greater th an five are contraindi ca ti on for treatment by RF due to
th e diffi cul ty in ablating a tum our of uch a i ze . ~ Their location relati ve
to pertinent tructure uch as other visceral organs, bile ducts and ve se l are noted as it comp licates the procedure. It is difficu lt to comp letely
ab late tum our near ves el due to the coo ling effect of the blood now.
Ab lation also poses a ri sk for ca using necroti c damage to nearby organs
such as the bowel or diaphragm. as we ll as cau ing biliary obstructi on
and damage. A lthough the majority of RFA in the li ve r are performed on
primary IIC tum ou rs or co lorectal meta tases, it i al o performed on
metastases from other area such as the pancreas and breast. De pitc the
advantage pre ented by RFA. urgical re ection i till co nsid ered the
go ld tand ard, and hould be con idered if the patient is found to be el igibl e on eva luation . However. thi s i rapidl y changing as more advanced
RFA tech niques emerge. Ex tra-hepati c in vo l vement is also a relati e
contraindi ca ti on for RFA . Hematol ogy tests for coagu lopathies are performed a the procedure may require mu ltipl e inserti on of large gauge
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There are three primary approaches to performing an RFA: percutaneou . Japaro copic. and open . Percutaneous RF is above all the preferred
approach a it i the least inva ive. require only consc ious edation,
inexpensiYe. ha minimal ide effects. and the patient can be di charged
"ithin 24 hour . Earlier percutaneou procedure '' ere limited to tho e
\vith a few mall tumour in the periphel) and a\ ay from the diaphragm.
However. with adYanced technique uch a h) drodi s ecti on these challengi ng lesions can al o be treated. Advanced ultraso und and 30 ultrasou nd. coupl ed'' ith CT canning has helped to isuali e th e entire li ver
to help in aba lati on 9
T here are onl y a few centre ,_
,here interventional radiology i not
avai lab le that perform laparoscopic RF . and thi is u uall) used in conjuction with li ver resection. or other debulking surgeri es. Thi approach
i generall) used on patient '' ith cen trall) located tumour . tumour
located near large blood ve el _ and those wi th minim al abdominal
procedures performed in the past. s it i a more inva ive approach. it
i le cost-effecti ve. a sociated '' ith more comp licati ons. and req uires
a longer ho pital ta) . It is also much more technically chall enging to
perform . as the angle of approach of th e radi ofrequency need le is retri cted.111
The open approach is generall) reserved for th ose patients ' ith multipl e large tum our rangi ng from 4-Scm or involves a large ves el. An
pen approach all o'' for the temporary occlu ion of the hepati c artel)'
and portal vei n. knO\\ n a a Pringle maneu er. which minimi ze bl ood
now.
the cooling effect fro m the blood ft ow is minimized, the larger
tum our arc more like!) to be comp letely ab lated . If the patient al o
present with a separate tum ou r that cannot undergo RFA but i uitable
to be resected. it can be surgica ll ) removed during the ame operation .
The di advantage of thi approach are similar to tho e of ther open
surgerie as it i more expen ive. req uires general anesthe ia. a longer
hospita l stay and is a ociatcd wi th in creased morbidit and mortality.4
Prior to the operation. the ite of entry is locally anesthetized and
the patient i gi en an IV edative. General ane thesia is indicated for
percutaneous RFA when po r tol erance is ex pected with local ane thetic
alone as in cases o f drug abu e or cancer patients, or if the operation is
expected to Ia t more than 3 hours.M
The RFA needle is guided toward the tumour by ultrasonograph .
The aim of the procedure i to ablate the entirety of the tumour as we ll
a a 1-2cm tumour-free margin . 11 However. ultra ounography is unable
to accurate ly how the extent of the ab lation, and tumour margin tend
to be obscured by th e ablative action. o care mu t be taken to en ure
12
complete ab lation. Tumours are u ua lly treated from the deepest to the
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most superfici al as th e ab lated area may obscu re ultrasonographi c v isualization of deeper ti sue. Sing le ablations are u ually suitable for small
tumours mail er than 3cm , but for larger tum ours, multipl e overl apping
ablation s should be con sidered. Th e R F need le remain s acti ve during
removal from th e tum our to prevent eed ing of mali gnant ti ue alon g
hea lthy li ver ti ssue. Po !-operati ve ly pati ent is g iven an anti emeti c and
analges ics to control th e nau sea and pain often a oc iated with RFA."

4. Curley SA . lzzo F. Delrio P. IIi LM . ranchi J. Vallone P. F10re F. Pignata
S. Daniele B. Crcmona F. Radiofrequency ablation of unre ectable primal)
and metastatic hepatic mali gnancie : re ult in 123 patients nn Surg. 1999
Ju l:230( I ): 1-8.

POST-OP AND COMPLICATIONS

6. McGahan JP, Dodd G. Radiofrequency ablati on of th e liver: current status.
AJR. Am J Rocntgcnol. 200 I : 176 :3-1 6.

A n abdominal CT is performed one month after th e operati on to assess th e extent of th e tumour ab lati on. wait ing period is nece sary as
ablati on cause a temporary hy peremic ring to appear on CT that may
ob cure any rema ining tum our areas. A rter thi a repeat CT is performed
rou tin ely to look for poss ible intra or extrahepati c tum our recurrence. I f
an intrahepatic tumour recurrence i found . the pati en t can undergo percutan eous RFA aga in . Percutaneou RF can be repea ted as many tim e
as necessary in contrast to the oth er RF approaches which are often
one-time procedure . I f th e recurrence i large or complicated. th en other treatment modalitie may be con idered uch as chemoemboli zati on .•
portion of patient s may ex peri ence flu-lik e y mptom s 3-5 days
post-operation that is also described in patient of imilar procedures
such a chemoembolization and Cf) oablati on. The fever may be accompanied by fati gue and night \\eat Ia ting anywhere from 1-3 week .
upporti e care is recomm ended , but if th e fever last longer th an 5
day , the patient i asses ed for possibl e sep i . RFA is generally considered safe, but orne se riou compli cations have been reported such as
pleural effu ions. intraperitoneal bleeding. and burn s to the diaphragm
and colon .K

FUTURE DIRECTIONS

5. Salhab M. ane lo R. An overview of ev idence-based managemen t of hepatocellular carcinoma: a meta-analys is. J Cancer Res Ther. 20 II OctDec:7(4) :463-75 .

7. Ray C . Hicks ME. Patel II. et al. Intervention in
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neology. Fairfax . Va:

8. Dodd GD. Lee WR. Lee FT. Minimall y invasive treatment of malignant hepatic tumour . Radiology 1999:2 13( P):58
9. Curley A . Radiofrcquency ablation of malignant li ver tumour . A nn Surg
Oncol. 2003 May: l 0{4):338-47. Review.
10. Siperstein AE. Roger J. Hansen PD. Gitomirsky A . Laparoscopic thermal
ablati on of hepatic neuroendocrine tum our metastase . Surgery 1997 ; 122 :
11 47-1155
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for colorectal metastas is: a critical and improvable determin ant of outcome.
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A major hurdle in RFA i the di ffic ulty in fully ab lati ng large tumours.
Currently, a ing le ab lation can reach a ti ue vo lum e 2-3cm in diameter, but multiple ablations in the same area or red ucing hepatic vascular inflow can increase the effective ablated volum e. ewer and more
effective needles and radiofrequency generator have been developed
since the advent of RFA to increa e ablati on volum e and further impro vements continue to be re earched . ne such innovation being inve ti gated is the use of pul ed current RFA as oppo ed to con tant current
RFA w here the former wa found to produce a larger volume of ti ssue
necro is. 13 Other energy ource such as Microwave technology are also
being u ed for ablation .
The benefits of th e minimally -in va i e nature of percutaneou RFA
are obvious in th e treatm ent of mall tumour in ea rl y stage I-ICC. However. in a situation ' here a patient wou ld be uitabl e for both RFA and
surgical resection, the latter wou ld be the tandard of care. but very fev
patients are candidate for surg ical re ection due to pre-ex istin g complex li ver di ease. If a large randomi zed control tri al can show th at be t
curative treatment between RFA, urg ica l re ecti on. and I i ver transplantation in earl y H CC i RFA. then it may beco me the new standard of care
due to its cost-effectiveness and minimal comp li catio n .
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I NTROD UCTION
Colono copy i an endoscopic too l used for the visuali zation and bi op y
of the large inte tine ' ith important appli cati on in the in esti gati on of
co lorectal cancers. Colono cop) has been u ed to diagno e co lorectal
cancer in ce the late nineteen six ties. and is currently the gold stand ard .
Ho,, e er. colonoscopy i not wi th out hortcomin g and attempt have
been made to improve th is technique. T hi paper' i ll briefly re\ iew the
hi story of colonoscopy. its cu rrent appli cations. and the limitati ons of
colono copy for the di agnosis and creening of co lon cancer. It \viii
Ia tl) examine innovation s in co lono copy and the advantage th e)
might offe r.
HISTO RY OF' COLONOSCO PY
Dr. William Wolff. and Dr. Hiromi hinya. pi oneered the development
of the co lono cope. 1 Their in venti on. in 1969. wa an advance over the
barium enem a and the fl ex ibl e sigmoidoscope because it all owed for the
vi ualization and remo al of polyps from th e entire large intestine. 1 2
Wolff and hin) a advocated for th ei r invention and publi hed much of
the earl y ev idence needed to overcome keptici m about the device'
afety and efficacy. 2 Once the ba ic technology of the co lonoscopc had
been accepted. the dev ice lent it elf to adaptati ons th at have bettered it
performance. and broadened its appli ca tion . The u e of co lono copy
to creen and di agno e co lorectal cancer continue to ri se . 1 • ' ltimatcly. the signifi cance of the test has been to permit an understanding of
colorectal cancer through the co ll ection of biop ie . and to lower mortality through screening and diagno is. 6 7
COLO RECTAL CANCE R AND COLO NO CO PY: C RR ENT
I ND I CAT IONS
olorectal cancer is the seco nd mo t co mmon ca u e of death from cancer among both anadi an men and women: an estim ated 22 000 ca cs
were diagno ed in 20 11.x Mo t co lon cancers begin as mall protruding
gro wth s call ed polyp . The chance th at a polyp' ill deve lop into cancer
varie from 2% in lesions under 1.5 em in di ameter to approxim ately
I 0% in le ion over 2.5 em in di ameter. 'J Premalignant pol y p, are estimated to progres over a peri od of approx imately I 0 years. 111 Earl y form
of colorectal cancer are amenabl e to treatm ent. If the di ea e is detected
in a local stage. the 5 year surviva l rate is 90 perccnt. 6 However. if the
cancer has spread reg ionally th e survival rate is 68%, and if di sease ha
metasta ized the urv ival rate i only I 0%-" nfortun ately. most case
of co lon cancer are a ymptomatic until advanced tage of the di ea e. 11
Given the long progression time of thi form of cancer and the high
ucce rate of ea rl y treatment, it i not urpri ing that creening program for colorectal cancer ha ve been abl e to how sub tanti al urvival
benefi ts.'' Co lonoscopy has played an important rol e in these programs.
Th e current guidelin es on the screening of co lorectal cancer ac-
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knowledge th at a wide ran ge of acceptabl e options exist. For indi viduals of average ri sk over 50 years of age, the recommendation is
co lonoscop) every ten year. fl exi bl e sigmoido copy (F I G) every five
year . or annual fecal occult blood te ting (FOBT).6 Colono copy is the
recommended creenin g te t for most individual with increa ed ri sk
for co lorecta l cancer .6 ddi ti onall). colono cop) i the recomm ended
follow-up procedure for po itive FOBT and F IG.
A a creening te t. colono cop) ha t\>o di tinct advantage compared to other mean of creening for colorectal cancer. One advantage
i that it can be u ed to remove pol) ps from the entire length of the
co lon. whi ch reduce the incidence of colorectal cancer.6· 9 Furthermore,
co lonoscopy provide biopsy ample '' hich creen for pati ent that are
at a hi gher ri k of deve lop ing cancer in th e future: the e pati ents will
benefit from more frequent creening.6 12
LIMITATIONS OF' COLO 0 CO PY
While co lon cancer i a eri ous di ea e. the lifetime prevalence is approximate!) 6°o in orth merica: 94°o of pati ent ' ho are creened
"ith co lono cop) do not benefit from undergoing the procedure. 11
Therefore. despite the obvious potential fo r colono copy to prevent
colorectal cancer. it i neces ary to examine the di comfort and ri sk that
pati ent are expo ed to. the limitati ons in sensiti vity. and the cost of
co lonoscopy.
Pati ents undergoing co lono cop) require moderate edation and dietary bowe l preparation. 11 The preparation in vol ve con uming a fluid
diet and Pi co- ala\.. a mi.'. of o moti ca lly acti ve and laxati ve ub tances.
ot all patients manage to comp lete the entire preparation a required
and thi can decrease te t en iti vit) a polyps may be mi s ed in tool. 13
In additi on. the tc t i uncomfort abl e and pati ent req uire mild sedation
at the minimum . Despite celation. the test is perce ived n ega ti ve l y. 1 .~
a con eq uence, compli ance ha ubstantiall y hindered the effectivenc s of co lona copy ba eel screening program s. 1; Furthermore. a general
anesthetic is often required for patients w ho fee l too much pain or di scomfort on mild edation alone. T hi s ubstantially increases th e cost. 11
A we ll as di comfort to the pati ent. undergoing colonoscopy also
carri e the ri k of compli cation . The mo t severe complication , bo' el
perforati on and bl eed ing. are estimated to occur approxim ate!) 1.64 and
0.85 times, re pecti vely. per thou and test . 16 The rate of complication
has al o been reported to ri e ub tanti ally followin g poly pectom y. to
approx imately 8 per one th ousand test . 17
When evaluatin g the te t performance of standard colonoscopy. polyps are c timated to be mi sed at a rate of27% overa ll and 6% for adenoma larger than I cm. 1x c loni c ca ncer i also n::ported to be mi eel at
a rate of 5% with standard co lonoscopy. 1x However, there is ub tantial
va ri ation in test characteri tic based on the operator. 1 ~
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From a health care y tern perspecti ve, co lono copy has signifi cant facility and equipment costs and require techni ca l ex perti se to be perfo rm ed effecti ve ly. In Canada. it i e tim ated to co t $3 52 per diagno ti c
procedure, or $467 per therapeuti c proce dure, when overh ead cost and
the phys ici an's fee are included in thee tim ate. 20
Th e limitations of colonoscopy must be con id ered in th e contex t of
the primary altern ati ves. FSIG is an endoscopi c technique done with
minimal bowe l preparati on and without edati on. However. FSIG onl y
allow the only di stal third of the large bowe l to be vi uali zed, makin g
itl es sensiti ve than colono copy.r' The FO BT i a less in vas ive, test for
th e findin g of occult bl ood in the stoo L which i suggesti ve of co lorecta l cancers and large polyp . However, the FOBT is signifi cantly less
sensiti ve and pec ifi c than co lonosco py. A lso, the test characteri sti cs of
FO BT vary igni ficantly depending on th e brand, co ll ecti on techni que.
and number of sampl es taken per test. 6
A lthough imperfect, co lono copy does offer improved sensiti vity
compared to other test . A nd whil e th e in vas iveness. cost. and ri k of
complicati on are fru strating drawbac ks. they have not ob cured its importance in the creening and di agnos is of co lorectal cancers. Rather.
they have spurred innovati on aim ed at modi fy ing tandard colonoscopy
to address its limitati ons.

ADVANCE D TECHN IQUES
I 'irtual Colonoscopy
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A less in va ive altern ati ve to traditi onal colono copy is virtual co lonoscopy. also known as CT co lonography. A heli cal CT image is used
to create a computer generated 3-dimentional model of the co lon. T he
model can then be visuali zed digitally for th e presence of pol yps. 19 CTco lonography i non-in vas ive, doe not require edati on, and avo ids major ri sks such a bl eeding and perforations.21 However. in the event of
a polyp being detected a standard co lonoscopy is still required fo r its
removal. As w ith standard co lonoscopy. bowel preparati on is required
and the result depends upon th e operator 's skill in the interpretati on of
the results2 1 A poss ibl e ri sk of sc reening with CT- co lonography is that
the radiati on exposure might promote new cancers- a publi shed estimate is a 0. 14% ri sk. 19 Though few centres are equipped to carry out
the procedure, recent guidelin e have endorsed it as uffic ient screening once every five years fo r average risk indi v i d u a l s.'~- 6 Currently. CTcolonography is mostl y used in th e ituati on of a technically di fficult
colonoscopy (excess ive co loni c loo ping) or di verti cul a is. and may be
advantageous to increase co mpli ance in pati ents who cannot tolerate
standard colono copy. 2 L 19
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Simil ar to CT-co lonography, capsul e endoscopy aim s to avo id th e in vaiveness of traditi onal colonoscopy. In capsul e endo copy, a mall pill
equipped with a camera is swall owed and pa ed through the bowe l to
collect imagesY Capsul e endo copy does not all ow fo r biopsy or operator steering, and still requires a dietary bowel preparati on. but doe not
require sedati on.23 Th ough at pre ent it is used in Europe, in vesti gati ons
of the current technol ogy indicate a lack of sensiti vity to warrant repl acing other screening testY

CONCLUSION
Since its deve lopment, col onoscopy ha been w idely u ed to screen for
and diagnose colorectal cancers. However, because it is an in vas ive and
costl y test that requires extensive preparation by the pati ent and technical experti se to be perform ed it is not ideal for thi s purpose. In respon e
to these limitation . se veral innovations have focused on less in vas ive
and more accurate mean s of screening and di agnos i to complim ent
standard colonoscopy in the man agement of col orectal cancers.
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Helping You to Health Yo urself
North Perth Family Health Team is recruiting three Family Practice
physicians. We are a medical community of 10 physicians providing
a full range of services including ER/ORJOB/InpatienUOffice practice
with comprehensive electronic medical records that link Listowel
Memorial Hospital . W ingham Hospita l and London hospitals. We
have an underserviced designation and are located 40 minutes
from Stratford and Kitchener-Waterloo .
A new hospital wing for our 50 bed faci lity (ER , OR and Diagnostic
Imaging) was completed in the past 5 years and has attracted a full
complement of surgical , pediatric and internal medicine consultants
who regularly visit our site . A new family health facility , the Fisher
Family Primary Care Centre was built in February 2012 . We enjoy
the full support of our local community partners and hospital in this
diverse and dynamic rural practice .
For more information please visit our websites at www.npfht.ca and
www.northperthhealthcarerecruitment.ca or contact Kim Kowch
Health Care Recruiter at kkowch@northperth.ca.
'
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The final gift: ethical and legal considerations of
liver donation and patient selection
Jonathan Fairbairn (Meds 2014) and Niran Arg intaru (Meds 20 14)
Faculty Reviewer: Dr. Paul Ma rotta , MD , FRCPC (Department of Gastroenterology)

he first li ver tran plants were performed in 1963 on three pati ents.
with the longest survi ving for 22 day . 1 The ability to ustain
patients beyond the 25% one yea r sur ivai een throughout the
1970s was made poss ible by the introduction of a key immunosuppre sant agent. cyclosporin e A in the early 1980s.2 Living donor li ver transplantation (LDLT). whi ch in vo lve a li ver re ect ion of the ri ght li ver
lobe in adu lts. and the left lobe in children " a first performed in 1988
in a pediatric recipient and 1996 in an adult recipi ent.3 At press. L 742
li vi ng and deceased donor li ver tran plant have been perform ed in London. On t ar io .~

T

Liver transplantation is a life-sav ing procedure with th e ability to
significantly decrease mortality and morbidity for high-need pati ents.
Procurement of organ s for any type of transpl antation i a major limiting factor and presents a signifi cant challenge to th eir fair and equitabl e
di stribution . Currently, there are 218 people waiting for a I iver transplant
in Ontario.5 Patient se lection. therefo re. aim to max imi ze th e benefits
of transplant while minimizing the ri ks as oci ated w ith the procedure.
There are multiple ethica l considerati ons app li cab le to pati ent selection and organ donation practices. Legislation governin g organ and
tissue transplantation also play a cen tral role in patient se lecti on. Here
we explore some of these ethi cal and regul atory considerati ons of li ver
transplants and the widening gap between demand and suppl y in Canada.

RECIP I ENT SELECT ION
Organ donation represen ts a ·'fi nal gift .. one can be tow on another individual. Thi s sentiment impo es sub tanti al re pon sibility on th e medical system to se lect suitable rec ipi ents in an ethical and just manner. In
addition to numerous immunological and phys iological considerati ons,
relevant social factors need to be considered w hen all ocating a finite
resource fo r whi ch there i uch hi gh demand. hould pati ents who require transplants as a result of their own acti on . uch a alcohol related
di sease or IV drug use (Hepatiti s B. Hepati ti
). be cons idered on eq ual
grounds wi th those req uiring a li ver tran plant due to circu mstances out
of their control?
Eunice Booker, the mother of an organ donor was quoted in The
Guardian as saying " I find it offen sive that one in four livers donated
goes to alcoholics ... [The li ver should go to] th e one who' not an alcoholic, they are more entitl ed."6 Further. the rate of alcoholi c rec idi vism
post-transplantation is estimated at I I to 22%.7 In addition, IV drug use
{IVDU) use is a significant cause of Hepatiti s . which i th e most common indication for li ver transpl antation among ad ults. Retranspl antation
for recurrent I-ICY infection s is estim ated at 3.6%-5 .0%. 8
Whether a patient is responsibl e for th eir past alcoholi sm or IVD
use poses the question of whether individual that abu e sub tance are
exerci sing free will. If they are deemed not to be free agents. penalizin g

them wo uld be unfair. Many argum ents co uld be raised on both side
of the issue. including the strong genetic preponderance to alcoholi m.
and the hi gher pre alence of comorbid p ychi atri c illnesses among substance abusers. In additi on. th e tim e elapsed between when the causati ve behav ior has ceased and when transpl antati on is necessary may
be a significant durati on. even decade . T he lega l system ha tended
to be lieve those abusing substances should be held accountable. However. given the aim s of the lega l system are to uphold justi ce and apply
crimin al puni shments. while the med ica l system aim s to all ocate med ical reso urces and hea l. the role of free wi II in dec ision-m akin g may not
be the same. Further, thi can lead down a I ippef)' slope : Do alcoholics
dese rve a li ver? Do smokers de erve a lung? Doe a treet-racer deserve
an ICU tay followin g a era h? 9
A s medical innovation re ult in an increa ed number of chronically
ill and older pati ents being eligibl e for l ive r tran pl ant. it i important
to consider the presence of comorbidities and the patient"s age. Thus.
should an elderl y individual with multiple comorbid iti es be con idered
on equal ground s with a yo un g adult without any comorbiditi es, who
has the potenti al of a con iderabl y longer lifespan and better outcom es')
Utilitarian ethic would favor donation to the younger and healthier pati ent. However. widespread appli cati on of thi s criterion wo uld systematically exc lude older and icker pati ents from transplantation. Given
the moral obli gation of prov iders to all patients. thi s wo uld lead to an
unju st outcome.
The so luti on of anadian transplant organizations to these issue is
a pragmatic one. which generally avo id pa ing moral judgments. and
circumvents adding qualifiers to the va lue of hum an life. The Model for
End-stage Li ver Di sease (MELD) is a scoring ystem used to estimate
di sease severity. Thi s model i w idely impl emented in the US, and increasingly in anadaY 1 When an organ becomes avai lab le. recipi ents
are considered tarting with the pati ent in greatest need and sequentially
going down the li st. checking for compatib ility between the donor and
potential recipient (including body size and bl ood type). 11
In Ontario, the relevant hum an ti ssues leg i lation i the Trillium Gift
of Life Network (TGLN) Act. The Ontario waiting li st is managed by
TGLN . The transplant organi zati ons have protocol to communicate
with one another. and will cross-match medi ca lly urgent patients. When
an interprov incial donation occurs, tran portation . even acros Canada
can be arranged in a matter of hours. However, in part due to the fragmented transplant network , organ are only occa ionally donated outside a province. The system in Canada i in contrast to the U.S., which
has a nation al registry. known as the United Network for Organ Sharing
(U OS) 9

O RGAN DONATION AN D SU PPLY
There are two sources for li ver donations: li ving donors and cadaveric
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donors. Out of th e 6.000 transpl ant perform ed in th e United States annually. only 320 are li ving donor transpl ants. 13 Donati on after Cardi ac
Death (DCD ). or .. non-beating heart donor •·• are cadaveri c donors who
donate follow ing w ithdrawa l of life support . Whil e D Ds were perform ed many years ago in Canada. th ey were re-introduced after a nati onal forum in 2005 . 1 ~ The L ondon Hea lth Sc iences Centre (LH SC). a
anadi an leader in the fi eld. is the prov in cia l leader. hav ing tran pl anted
over 30 of th e 100 DCDs perform ed in Ontari o. 1 ;
Regarding determin ati on of death. th ere is no federal leg islati on
1 hi ch define death in Canada. ome prov in ces, including ntari o,
have leg islati on th at require th e determin ati on of death be made by two
physicians. The United States· Umfo rmed Determination of Death Act
pec ifi es th at death may bee tabli shed by irreversibl e lo of neurolog ica l functi on ('"brain death .. ). or irrever ible ces ation of cardi orespiratory fun cti on. 16 The laner criteri a is used in cases of DCDs.
Criti cs of DCD have noted th at ince th e patient are ustained on
life support. their death is not inevi tabl e. Further. DCD as oc iates withdrawa l of end-of-li fe care wi th organ procurement. in a manner nearl y
ideal fo r transpl antati on. In order to prevent conflicts of interest. and to
mai nta in public upport of DCD. it i imperati ve to ensure the medi ca l
professions who dec ide to withdraw end of li fe care are not assoc iated
with organ transpl antati on. Thi s supports th e "dead donor rul e" th at organ donati on should neither cause nor hasten death .
Even w ith DCDs as a source fo r organ donat ion. the organ supply i
un able to meet demand. One trategy proposed to increase th e supply i
sw itching to an .. opt-our· system. Currently. Canada's "opt-in·· system
a sum es one does not wish to donate unl ess th ey oth erwi se speci fy. In an
opt-out system. uch a Spain 's, one is assum ed to want to donate th eir
organs unless otherw ise specified. In additi on. given society's reverence
fo r th e importance of th e hum an body. even th ough an indi vidu al' ri ghts
cease with death. an opt- out policy may be seen as a transgre ion of
the state. Further, pu bli c health cam paign to increase awarene s and
im prove cadaveri c donati on rates. including th e rece nt Ontari o Gift of
L i fe Campa ign (http ://1\W\\.giftoflife.on.ca/en/ ) have been widely impl emented.
In most provinces. except Mani toba and Quebec. a patient ' recorded
consent constitutes lega lly-binding consent to organ donati on. Noneth eless. patien ts are encouraged to make th eir ub titu te dec ision maker
aware of th eir choice • to ensure w i hes are foll owed. In Ontari o, th e
T LG Ac t note consent is lega lly bin din g and prov ides lega l immunity
to phy ician who act in good fai th wi th regard to orga n procurement.
However, even i f th e deceased pati ent 's co n ent i clea rl y indi ca ted.
physicians tend to con sult fami ly member before proceeding wi th organ procurement.
Li ving donor li ver transpl anti on (LD LT ) has been effecti vely used in
Canada for th e past forty years. However. ince a I iving donor ha an estim ated 0.2% mortality ri sk in adult-to-adult transplant , th e proced ure
is not without ethi cal considerati ons. 17 Potenti al li ving donors are o ften
healthy indi viduals. for which th e occurrence of eve n a low probab ility
of mortali ty is co tl y and should be avo ided. T hi may ex pl ain th e low
rate of LDLT in Canada. Even th ough th ey are w illing and infom1 ed
donors. performin g such a ri sky proced ure violates the non-m aleficence
principl e. Furth er, these donors o ften incur signifi cant costs from lost income and trave l ex penses. While it is ethi call y unacceptable to purcha e
an organ. it may be fillin g to compensate donors for th eir personal co ts.
Currentl y Canada does not have a nati onal trategy to reimburse li vin g
organ donors. 1x
Donor compensati on rai ses th e i sue of organ traffickin g, in whi ch
pati ents circum ve nt wa itlists by pay in g fo r and receiv ing an organ and
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medica l care. When the procedure occur in a foreign nation. it is_LOmmon referred to as transpl ant touri sm. O ften the donor rece i ves msuffi cient medical care, pl ac ing th em at ri sk. The Canadi an govem~ent
·
· · I 1-1
an Tt ss ue
condemn s organ traffickin g. and th e van ous prov mct a
~m .
Graft Acts directl y outl aw pay ing for human ti sues. The C~tmmal Code
outl aw any situation wh ere a person is compelled to prov td e organs_or
ti ssue . However, how thi s w ill be appli ed in relati on to organ traffickmg
remain to be seen. Furth er. Canadi an phys ician may fee l uncomfortable treating patient wh o have been in vo lved with organ tra ~ck_ing.
Noneth eless, as w ith oth er case in whi ch physicians are con sctentt ou
9
obj ector . thi cann ot prevent a pati ent's access to care.

CONCLUS IONS
In many way organ transpl antati on represent th e pinn acle of our bi omedi cal understanding of hum an physiology. De pite medica l advances,
progress is hindered by th e lack of uppl y. whi ch has struggled to keep
up even with th e introducti on of li vin g donati on and DCDs as we ll as
mass ive publi c awareness campaigns. It i th erefore th e responsibility
of every health care provider to ensure patients are we ll -educa ted and
inform ed of th e desperate need of organ donati on. A nd as far as the questi on of 1 hy to donate. we asked Michae l Bl och. th e donor coo rdinator at
L HSC and hi view i th at:
'· You have an opportunity of pro iding numerou peopl e w ith improvement of th eir health and in fact ave th eir life. It is hum an nature to
help fe ll ow hu man being . o i f it i the Ia t good thin g you do in your
li fe. or even th e onl) good thin g yo u do in your li fe. I can' t see w hy you
w ill not" . 19
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HEALTH POLICY AND ECONOMICS

Biologic agents in the management of
inflammatory bowel disease: is it worth it?
Tommy Choy (Meds 2015), Jessica Jackson (Meds 2015)
Faculty Reviwe r: Dr. John Howard , MD , FRCPC (Department of Medicine and Paediatrics)

I NTRODUCT ION
Infl amm atory Bowe l Di sease ( l BO) represents a group of di sord ers that
affects the gastrointestin al (G I) tract. In thi disease. an abnorm al immune response in the body cau e infl ammation and ul ceration of the
Gl tract. T he two main fo rm of lBO includ e rohn "s di ease ( 0 ) and
ul cerati ve coliti s (UC). whi ch differ in their presentation and treatm ent. 1
Crohn " disease can affect any part of the G l tract. and the entire thickne s of the inte tina) \\ all is ge nerall) in vo lved. Ulcerati ve co liti • on
the oth er hand. is limited to the rectum and colon and the exteri or layers
of the intestinal wa ll are generally not affected. lBO is a lifelong disease that has a sub tanti al impact on th e quali ty of life of pati ents and
has a tremendou impact on a patient' we llbeing. T here are currently
no cures availabl e for lBO and treatment is aimed toward keeping the
patient symptom-free. 1
I BD i most comm only fo und in the deve loped world. although ca es
have begun appearin g more frequently in deve loping countri es 2 Globally, Canada and Sweden have the hi ghe t incidence of both CD and
UC. 2 It is e timated that more than 5000 case o f CD and 4000 cases of
Care diagnosed in anada each year, w ith a total of more than 200.000
Canadi ans li ving wi th one of the e di ea es at any given time.
T he heavy burden that lBO impose on pati ents in tum leads to
ubstantial fi nancial costs for the Canadian healthcare ystem. Due to
th e nature of lBO. th e e costs in clude both direct costs a oc iated wi th
treating the di sease and indirect cost such a lost producti vity and tim e
mi ssed fro m work. In a 2008 report by the rohn "s and Co liti s Foundati on of anada. it wa found that the indirect cost as oc iatcd w ith I BD i
approx imately $ 1 bill ion doll ar annually, wi th CD co mpri ing roughl y
$600 milli on of that va lue du e to its higher preva lencc. 1 Direct medi ca l
cos ts for lBO in Ca nada are estimated at ove r 750 milli on, with CD accounting for two-thirds of that va lue. 3 A lth ough the e co t \\ ill continue
to in crease a the preva lence of lBO grow . the di stributi on of th e direct
medi cal co ts have recently undergone ignifi cant changes due to the
introducti on o f new treatm ent opti ons. T he remainder ofthi arti cle will
address th ese speci fic change .
T REATMENT - PRE BI OLOG I C ERA
Pri or to the introducti on of biolog ics. the maj or categori c of medi cati on
prescribed for the treatm ent of lBO included aminosali cy latcs. corti costeroid and immun o m odul at o rs. ~ In the event of fail ed medi cal therapy,
urgery wa also con idered. Resecti ons were idea ll y conserva ti ve and
onl y undertaken for symptomati c patients. \
In both CD and UC. roughl y one-third of total co ts are concentrated
in the mo t evere pati ents (2% of all patient ). wh o are often re istant
to traditional drug therapy.'' M edicati on cost arc relati ve ly inex pen i ve
w hen compared to the urgica l interventi ons and re lated hospitali za ti ons
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required by these pati ent . In fact. surgical interventi ons account for
th e greatest porti on of the cost of I BD. 6 Parenteral nutriti on is another
co tl y intervention. whi ch was reported to be re ponsible for majority of
overall ph arm acy co ts. despite in frequent use. 6 Pharm aceutical used
to repre ent le s than I 0% of overall health care cost related to the treat3
ment of I BD, but thi s va lue has increased in th e post-bi ologic era
T REATMENT- POST BI OLOG I C ERA
The fi rst bi ologic age nt was appro ed in 1998 and has ince become a
popul ar lBO treatment choice. In most in tances biolog ic agents are
initiated fo r patients who demonstrate an inadequ ate response to conventional therapi es. There are currently fo ur agents approved by the US
Food and Drug Ad mini stration fo r treating CD and one agent avail abl e
for use in UC. l nfli x im ab is a murine chimeri c monoc lonal antibody
directed aga inst tum or necrosis fac tor (TNF) -alpha. and can be used in
both ac ute attacks and mai ntenance therapie .7 It is also the only agent
ava ilabl e thu far in treating UC. 8 Ada limum ab and Certolizum ab pegol
are humani zed anti-TNF agent an d are approved for use in treating pati ents who have lost re ponse to lnfl ix im ab .7 Lastl y. Natali zumab is a
humani zed anti-alpha-4 integrin ant ibod) and i u ed in patients w ho
cannot tolerate anti-T F agent .7
In Canada. the cost fo r biolog ic agents wa estim ated to be over $1 10
milli on in 2008. compri ing over two -third of overall drug co t. 3 Thi
va lue ha ince increa ed w ith more agent appearin g in the mark et.
World-wid e. it is estim ated that anti-TNF ale will peak at over 2 bill ion in the coming year . and the overall mark et for I BD wi II reach 4 bi Ili on U doll ars in 20 1P In addi ti on to thi gro,,ing selecti on of availab le agent . there has also been a change in the pre cripti on habit of
physicians th at has contributed to thi s increase in cost. The average time
from di agno i to bi ologic treatm ent initi ati on ha decreased from 7-8
year to 3-5 year . and it i likely th at thi s trend of earl y treatment' ill
continue.' In li ght ofthi trend. many studi es have been done to study the
cost effecti venes of aid agents.
COST EFFECT I VENESS O F BI OLOG I C AGENTS
Ove rall. most studi es done to in ve ti gate the cost effecti ve ness of bi ologic treatment of l BO have demonstrated a decrea e in neces ary hospitali zati on and urgica l interventi on . One stud y done at the Uni versity
of hi cago demonstrated a decrease in all surgeries by clo e to 40%.
emergency roo m visits by over 60% and decrease in ho pitali zation by
ove r 50%. 6 An other tudy in pain reported that the cost o f hospitali zati on was reduced from 60 percent down to 6% o f total annual health ex penditures for the treatment of IBD. 111 Despite the e positi ve outcome
th ese studi e also indi cated that the overall cost of l BO managemen;
actually increased a a re ult of bio logics usage. That being aid, a more
costl y intervention ca n still be cost effecti ve a long a there is a uffi cient increase in health outcom e. For exampl e. the Nati onal Jn titute
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for Health and Clini ca l Exce llence (N ICE) sugge ts that an incremental
cost-utili ty rati o of20 ,000 to 30.000 pounds (roughly $32000 to $48000
A dollar ) per quality adjusted li fe year (QALY) ga ined can be considered cost effecti ve. 11
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Early studie reported induction th erapi es of infl ixi mab for acute attacks to be greatl y cost effecti ve according to the above NICE guideline,
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Contrary to th e evidence fo und in inducti on therapies, studies have
reported poo r results fo r the u e of biologics in lifelong maintenance
therapies. French authors reported that th e incremental cost per QA LY
fo r inflixim ab in li fetim e maintenance therapy ofC D was more than 10
tim es that of the rati o for induction therapy. 15 imil arly, Bodger et a/.
fo und continuous therapy of infli ximab to only be economi ca lly fea ible
fo r up to 4 years. 16 Ev idence fo r models with a horter time hori zon
has also been mi xed. '"The Crohn 's Trial of the Fully Hum an Antibody
Ada limumab for Rem ission Maintenance tri al"· data reported th at for a 5
year hori zon. maintenance of adalimum ab will result in an incremental
ratio of less than $48,000 per QA LY in CD. 17 'T he Active Co liti s Treatment tri als" also reported si mil ar fi ndings fo r the use of infliximab in
UC patient . 18 On the other hand. Kaplan et a/. from the United tate
have found an in cremental rati o of $33 2,000 per QA LY for inflixim ab
use in CD 19, and a y tematic rev iew done by the Canadi an Age ncy fo r
Drugs and Technologies in Hea lth reported an incremental rati o of over
$200.000 fo r both infli ximab and adalimumab in CD and $3 50.000 for
using infli xi mab in UC. 20
Part of the rea on fo r the heteroge neity of res ult can be attributed
to difference in th e cost of admini stering th e agent between co untries.
Alth ough the cost for I OOmg of infli xim ab is fa irl y stabl e at a pri ce range
of ($700-900 US doll ars), patient in the United States, but not th e UK
must pay a substanti al fee fo r the ervices of an in fusion center. 6 Greater
cost containm ents in both drug and admini strati on co t will li ke ly be
needed to ensure cost effecti ve care. Another signifi cant caveat of th ese
tudi es is the fact that indirect costs were not accounted for in th eir cost
effecti veness model . Thi s is likely to cause a gross overe timation of
the cost effecti vene s ratios for bi ologic agents. 6 La tly, it should be
noted that meta analyses were not perfo rmed as a result of signifi cant
heterogenei ty between studie , o a definiti ve answer on the matter is
unavailable. 11 ·211
CONCLUS ION

Biologic agents have been shown to prov ide clini ca l benefit in pati ents
with moderate to severe attacks of CD and UC. In turn, the increasing use of the e agents in treatm ent of IBD has rai ed concern about
whether or not these drugs are a cost-effecti ve u e of health care resources. Current ev idence suggest that biologic agents are likely to be
cost effecti ve when used to treat moderate to severe acute attacks of CD
and UC. Ev idence for its use in maintenance th erapy is in conclusive and
more re earch in this area is recommended.
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Is it what you know or how you use it? A review
of nutrition knowledge and counseling among
medical professionals
Stephanie Gottheil (Meds 20 14), Charlotte Hunter (Meds 2015)
Faculty Reviewe r: Dr. John Howard , MD, FRCPC (Departments of Medicine and Paed iatri cs)
t i no secret that a number of chroni c di ea es. in cluding cardi ovascul ar disea e. cancer. diabete mellitu s. and obes ity. are causing
increasingly more di ability and premature death around the world.
and that poor nutriti on is a modifi ab le ri sk factor for th ese diseases. 1
Given the prominent role of nutriti on in the global burden of disease.
it i essenti al that today· medical tudents recei ve an adequate amount
of nutrition education. It is al o important that practicing physicians are
providing their patients wi th evidence-based nutritional coun eling.

I

Based on a series of surveys conducted between 1999 and 2009.
62%-73% of medical schools in th e Uni ted States were not meeting the
minimum target of 25 hours of nutriti on ed ucati on aero the four years
of undergraduate medical ed ucat ion. as recommended by the ati onal
Academy of Science .2 Canad ian medi cal school s do not seem to be faring much better. at least accordin g to students. A questi onn aire given to 9
of the 17 Canadian medical chools revealed that 87.2% of med ica l students who re ponded felt that thei r program needed to devote more time
to nutrition instruction 3 T here may be a number of barriers to achi ev ing
the optimal amount of nutrition education. including limited tim e in the
curriculum. lack of nutriti on pecialists on facu lty. and greater weight
being given to the treatment of di sease rather than its prevention . 2 · 3 -~
The questionnaire given to Canadian medical tudent indicated
that some components of nutrition curri cul a may be stronger than others. The majori ty of respondents were comfortable with ba ic nutriti on
concepts and the role of nutriti on in hea lth promoti on.3 However. most
lacked confidence in their knowledge of nutritional requirement at di fferent points in the lifecyc le and thei r ability to di scuss the role of nutrition in the treatment ofd isea e. 3 It is important that med ical tudent are
exposed to nutrition education th at provides them wi th practica l skill s.
such as nutrition al assessmen t and counse lin g. in additi on to the ba ic
science component. 2
Regardl ess of the quality of nutriti on education received . it i likely
that medical student wi ll vary in their atti tude towards nutriti onal counse ling. Several studies have found that female medi ca l student are more
likely to ask their patients about di et or engage in nutriti onal counseling than their male counterparts. 5·6 .7 It has also been found that med ical students intending to speci alize in prim ary care were ignifi cantly
more likely to consider nutritional counseling important th an students
intending to pursue a career in a subspecialty. 7 lntere tingly, th e same
study determined that medical students who con um ed more fruits and
vegetab les themselves were more likely to deem nutritional counse ling
relevant to their clinical practice.7 Educational methods for in creas ing
students' provision of nutritional advice might therefore include demonstrating the relevance of nutrition in subspeci alty practice and encou raging students to improve their own diet and knowledge of healthy cooking.

Some program s have fo und way s to overcome th e many barriers that
stand in th e way of achiev ing adeq uate nutriti on ed ucation in med ica l
choo ls. The Uni versity of Arizo na Co ll ege of Medicine managed to
increase the time devoted to nutriti on in structi on in th eir program from
35 hours to 75 hours by impl ementing an integrated nutriti on curri culum
that incorporated nutritional topics into a varie ty of courses. including
biochemi try. oci al and behavioural sc iences. and preparation for clinical medicine . ~ T hi s approach also improved the tude nts· clini ca l application of nutritional knowledge and sk ill s. utrition scores on the
Objecti ve tructured Clini cal Exam inati on (OSCE) were ignificantly
higher (P < 0.05) fo r students who had been expo ed to the new curriculum. compared to those who had graduated before it was impl emen t e d . ~
Whil e an integrated curricu lum repre ents one approach to contend
with a limited number of lecture hours. another way to overcome thi s
barrier might be to have tudents complete some of their nutriti on education online. Resea rchers at th e Uni versity of North Caro lin a at Chape l
Hill have developed an online nutrition curri cu lum ca ll ed th e utnt1on
in Medicine (N IM ) project. whi ch was being used by 90 of the 156
A meri can medica l schoo ls when their paper was publi shed in 20 I 0 2
The online mod ules are designed so that users wi ll develop practical
sk ill s such a as es ing a pati ent's nutriti onal status or prescrib ing nutrition al interventions a treatment. 2 Thi kind of online program wou ld
likely help to address ex isting defic its in nutriti onal education. like the
cl inica l application of nutriti onal knowledge, w hil e compensatin g for
time constraints and standard izin g nutriti on instructi on across different
medica l schoo l .
When one con iders th e current state of kn ow ledge among prim ary
care phy ician , an interesting pattern emerge . Over 80% of Canadi an
family phys ician rated their medica l schoo l nutrition traini ng as inadequate. M any doctors stated that they wanted more direct training
on nutriti on during thei r undergrad uate and postgraduate education.8·9
However. survey asking phy icians about their current state of knowledge demon strate that over 60% believe they know ·very much· about
prescribin g diets for weight-loss10 and ove r 75% believe their nutritional
knowledge is ""up-to-date". 11 In one focus group. mo t doctors agreed
that their leve l of nutritional know ledge was adequate to deal w ith most
common hea lth problems. 12 Indeed, when given objective tests of nutri ti on kno wledge. most family phys ici ans answer the majority of question s correctly. albeit with certain gap . 11 Wh en asked about the sources
of their nutritional inform ation, most phys ician cite sel f-directed learning and reading,R·12 while some cite Continuing Medical Educati on
(CME) courses. 13
Mo t studies agree th at primary care physician seem to have an adequate leve l of know ledge abo ut nutrition . Nonethel e s. only 40% of
obese patients are counse led to lose weight by their phys ician 10 and there
is a significant difference between the number of pati ents that wou ld ben-
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efit f rom dietary advice and the number of pati ents that actually rece ive
counse ling. 8 When asked about barri ers to providing dietary advice, th e
answers were mixed. A Canadian study cited lack of tim e and lack of
compensati on as th e largest barriers, 8 and lack o f tim e was echoed in a
U K study as we ll. 1 ~ A Scandinav ian study reported lack of nutriti onal
kn ow ledge as the primary barri erYand an Israe li study menti oned patient
apath y and non -compli ance as a barri er to providing nutritional adv ice. 1;
Patient and phys ician beliefs can also be barriers to effective nutritional coun se ling. While th e large majority of prim ary care physicians
believe that co unse ling is part of th eir role. 15-16 many doctors believe
that nutritional counseling usual ly doe not help their p a ti e nts 13 • 1 ~ andreport feeling frustrated and pe simi sti c abo ut the effectiveness of dietary
advi ce. 10 Interestin gly. phys icians th at reported more nutritional knowledge were more likely to di scuss nutriti on wi th their pati ents, and more
likely to believe th at it was effecti ve. 8· 1" Pati ent report lack of nutriti onal
kn ow ledge as th e primary barri er to making di etary change; phys icians,
however. overwhe lmingly be lieve patient apathy is th e biggest b a rri e r. 1 ~
Both patients and phys icians often beli eve nutriti ona l co un se ling is not
necessary without an acti ve medi cal diagnos is. with patients much less
li kely to view obesity as a medica l di agnosis. 1;· 16
Moore e / a /. 1 ~ prov ide a compelling exp lanati on for th e gap between
hav ing adequate nutriti onal knowledge and providin g effecti ve nutriti onal coun se lin g. They believe th at th e problem li es in know ledge
translati on - the ability to apply know ledge in a way that lead to behavioural change. Physicians are primaril y trained in th e manage ment
of di sease. and not in health promotion or preventati ve medi cine. Phys ician s th at consciou sly include moti vati ona l statements in their di etary
adv ice, or who were trained on moti vati onal co un seling techni ques.
were more succes fu l in achi ev ing dietary change from th eir patients. 8 · 1 ~
Pignone el a /. 11 defines coun seling as .. a cooperative mode of interaction to ass ist patients in adopti ng behaviou rs associated w ith improved
hea lth outcomes". There are many sty les o f cou nse ling used by physicians. A n inform ati onal sty le in clude providing pati ent with nutritional facts and written materi als. A reference sty le includes refe rrin g
pati ents to a di etici an for specifi c nutriti onal advice. A moti vational sty le
includes a hoi istic assessment o f th e pati ent 's readiness for change, and
is w idely con idered th e most effecti ve m e th od . 1 2 · 1 ~ Many phys icians are
already attempting to provide strong nutritional co un seling to th eir pati ents, and 80% be lieve th at th ey are ··occasionally"' success ful in helping pati ents make dietary change. 1"
A recent systematic rev iew de cribe nutritional co unse ling techniques and intervention s th at are most successful at improvi ng pati ent
hea lth. 17 T his rev iew inc luded 2 1 RCTs wi th obj ecti ve endpoints - biochemical marker (i .e. serum tri glycerid es) or anthropomorphi c measurements (i.e. wai t circumference). T he most effecti ve interventi ons
had a number of shared characteri stics. T hey included an initial di etary
assessment, famil y in vo l vement wi th social supports. group co un se ling.
and goal-settin g. They also di cu s ed not on ly food intake. but also food
preparati on techniques. Whil e th ese are ad mirabl e goals, it is not always
feas ibl e in a primary care settin g. Eaton el a/. 1' found th at ph y ician
spend an average of I minute di scuss ing nutriti on in a routin e prim ary
care appointm ent. However, Pi gnone et a/. 11 also di scu ssed ' mediuminten ity' interventi on s th at we re moderately effective and wo uld be feasible in primary care. T he e includ ed a combinati on of targeted elf-help
materials, gi ven directl y by th e hea lth care provider, fo ll owed by brief,
face-to-face provider adv ice . M oore el a /. 1" support thi s findin g, stating th at th e goa l of prim ary care phys ician hould be to reinforce and
legitimize th e ava il able publi c health advi ce on nutriti on .
How ca n we des ign edu cational program th at will help medical students and curren t phys icians deve lop into strong nutriti onal coun se lors?

32

The introduction of innovative nutrition mod ul es shou ld focus on two
main areas: the application of nutritional knowledge in the pre vention of
di sease and manaoement of common chronic conditions, as well as tech niqu es for co uns:ling and motivatin g patients to change their dietary
habits. New intervention s, des igned for both medical chool and pn mary care practice, seem promi sing in th ei r abi l ity to meet th ese goals.
utrition is a vital too l in primary preven tion and health promotton , and
hopefully wil l be increasingly recogni zed a such in th e medical communi ty.

REFERENCES
1. World Health Organization. Diet, nutrition and th e prevention of chronic disease: Report of a Joint WHO/ FAO Expert Committee. 2003 . WHO te ch111 ca l
report seri es 9 16. World Health Organization, Geneva. Sw itzerl and. 1- 149.
2. A dams KM. Ko hlmeier M, Powell M, Ze isel SH. Nutrition in medicine: nutriti on educati on for medica l students and res idents. N utr Clin Pract. 20 I 0
Oct;25(5 ):4 7 1-480.
3. Gramlich LM, Olstad DL, Nasser R, Goonewardene L, Raman M , InnisS, et
al. Medical students· perceptions of nutrition educati on in Canadian universiti es . Appl Phys iol utr Metab. 20 10;35 :336-343 .
4. Taren DL. Thomson CA, Koff A , Gordon PR, Marian MJ . Bassford TL. et
al. Effect of an integrated nutrition curri culum on medical education, student
cl inical perform ance. and student percepti on of medical-nutrition training.
A m J Cl in Nutr. 200U3 : 11 07- 111 2.
5. Dayal AK , Van Eerden P, Gille pi e L. Katz NT. Rucke r L. Ro ett JW.
Case-base d nutrition teaching for medi ca l students. J N utr Educ Behav.
2008:40: 19 1- 192 .
6. Schulman JA . Karney BR. Gender and attitudes toward nutrition in prospective ph ys icians. A m J Health Behav. 2003 ov-Dec:2 7(6) :623 -632.
7. Spence r EH, Frank E. Elon LK . Hertzberg VS. Serdul a MK, Galuska DA.
Predictors of nutrition co unse ling behaviors and attitudes in US medical students. A m J lin utr. 2006;84 :6S 5-662 .
8. Wy nn K, Trudeau JD. Taunton K , Go\\ ans M. cott I. N utrition in prim ary
care: Current practi ces. atti tudes. and barrier . Can Fam Phys ician. 20 I 0
Mar;S6(3 ):e I 09- 16.
9. Mowe M , Bosaeus I, Rasm u sen HH , Kondrup J, Unosson M . Rothenberg
E. lrtun 0 . Scandinavian utrition Group . In uffi cie nt nutritional knowled ge
among health care wo rk e rs~ Cl in utr. 2008 A pr;27(2) : 196-202 .
I 0. Ferrante JM . Piasecki A K. Ohman-Stri ck! and PA , Crabtree BF. Famil y ph ysicians' pract ices and attitudes regarding care o f ex tremely obese pati ents.
Obesi ty (Si lver Sprin g) . 2009 ep: 17(9) : 1710-6.
II . Moore H, Ada mson J. Nutrition interventions by primary care ta ff: A
survey of in vo lve ment, knowledge and attitude. Public Health Nutr. 2002
A ug;5(4):S3 1-6.
12. van Dillen M . Hiddink J, Koe len M A , de Graa f C, van Woerkum CM .
Identificati on of nutriti on co mmunicati on sty les and strategies: A qual itative
tudy among dutch G Ps. Pati ent Educ Cour1s. 2006 Oct;63( 1-2) : 74-83.
13. Kahn RF. Continuing medical education in nutrition. A m J Cl in Nutr. 2006
A pr; 83(4) :98 1 -4 S.
14. M oore 1-1 , A damson AJ . Gill T, Waine . Nutrition and the health care agenda:
A prim ary care perspecti ve. Fan1 Pract. 2000 A pr; 17(2): 197-202 .
I S. I S. Endeve lt R, Werner P, Karpati T. Ami LB . Which phys icians are best prepared to advise seniors about nutrition? A pil ot survey in israel. J Nutr Elder.
2009 Jan-Mar:28( I ):96-1 04.
16. 16. M cC i inchy .J , Dickinson A, Barron D, Thomas H. Practiti oner and lay perspecti ves of the servi ce provision of nutrition inform ation leafl ets in primary
care. J Hum N utr Diet. 20 11 Dec;24(6):SS2-9.
17. Pi gnone MP, A mmerman A, Fernandez L, Orleans CT, Pender N , Wool f s
Lohr KN, utton S. Counseli ng to promote a health y diet in adults: A s um ~
mary of the evidence for the U.S. preventi ve services task force. A m J Prev

UWOMJ I 81 :2 I Fall 2012

HEALTH PROMOTION
Med. 2003 Jan ;24( I ):75-92.
18. Eaton CB, Goodwin MA, tange KC. Direct observation of nutrition counseling in communi ty famil y practice. Am J Prev Med . 2002 Oct;23(3): 174-9.

Teva Canada.
A tradition of caring.
Teva is the largest generic pharmaceutical co mpany i n the world , filling
over a billion prescriptions annually. At Teva we offer affordable healthcare
solutions to the Cana dian marketplace.
As part of our ongoing support of the Canadian healthcare system, we are
pleased to support the University of Western Ontario's School of Medicine.

Together, we are making the world a healthier

tevacanada.com

UWOMJ I 81:2 I Fall 2012

33

INTERDISCIPLINARY
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INTROD CTION
Irritab le bowe l syndrome ( IB ) i a gastro intestinal di sord er characteri zed by chron ic abdomi nal pai n and irregul ar bO\\ el functi on in the
ab ence of an organic cau e. It i e timated to affect ten to fifteen percent of the orth merican popul ati on. w ith higher preva lence among
you nger and femal e patient . 1 While only a minority of patients seek
medi cal treatment. I BS con titute more th an a quarter of gastroen tero logy referral each year. 1
A IBS is a chronic condition w ith no known cure. treatment pl ans
have foc used on rei ief of abdominaI ymptom and address ing any other
pati ent concern s. 1 This ha grow n to in clude altern ati ve therapi es, including acupun cture. In 2003, the World Hea lth Organi zati on li sted irritabl e co lon yndrome a a yndrome fo r whi ch ··acupun cture is worth
try ing because treatment by conventi onal and other therapies is di ffi cul t"'. th ough they stre that there are only individual controlled trials
reporting orne therapeuti c effect .2 A t present time, the evidence for
effecti veness of acupun cture fo r treatment of I B remains inconclu si ve.
Ac upuncture th eory, recent research fi ndings and impli cations of acupuncture use in IBS treatment w ill be discu sed be low.
Acupun ctu re i an ancient form of Chine e medici ne "' hich intee l need les into the
volves inserting solid. ·atraumatic· and stainle
kin at peci fic poi nts on the body. T hese poi nt . known a acupoint .
have been theorized to have a lower re istance to passage of electri city than the urroundi ng kin. and are con nected by the fl ow of Qi. or
energy. th roughout the body. 3 A n) imbalance. ob !ru cti on or m i direction of this mo ement ofQ i i thought to lead to di ease. or potenti al!)
increase susceptibility to illne .1 upporters of the practice beli eve that
acupuncture is used to correct the Qi imbalance, re loring a balance in
autonomi c nervous sy tern fun ction. treating ymptom and prevent ing
illness.3 pecifica ll y fo r IBS. acupun cture i th ought to re tore ba lance
to the autonom ic nervous sy tern , whi ch i in dy rh ythrni a due to di sparity in Qi of the pl een, kidney and/or li ver.3 Research has uggested
th at treatments of traditional and electroacupuncture can influence the
physiology of the gastrointestin al tract, including alterin g the motility,
pain thre hold, horm one leve ls and ac id ecreti on of the ga trointestinal
sy tern 4 · 7 A lth ough there has been no conclusi ve ev idence regardin g its
effect in IB . many acupuncturi sts now cite I B a a potenti al indi cati on for their treatments.

diarrh ea con tipation. or abdominal pain. Howe er, in a study using
Chinese herbal medici ne a the control. the effect of acupuncture was
fo und to be tati ti call y igni fica nt.R In a Germ an study by Schneider
e1 a/ (2007). effect of acupun cture \\ a as essed ba ed on autonomi c
nervou ystem re pon e. pai n. and quality of li fe.9 ham acupuncture
erved as the contro l. Autonomic nervous ystem response to acupuncture was measured by salivary corti ol levels and changes in heart rate
during a tilt table te t. It was fo und th at fo r both groups of pati ents,
th ere was an improvement in health related quali ty of li fe as indi cated
by patient respon es to questionnaire . However. for the group treated
"ith acupun cture. pa in contro l was tatistically improved after I 0 treatments. It" a al o fo un d th at patient treated w ith acupuncture had lower
sali vary corti ol level , and reduced heart rate increase during the tilt
tabl e test. indi cating in crea ed parasympatheti c tone.
On the other hand. several studies w ith doubl e blind. ham controll ed
tria l have yet to convinci ng!) prove the benefi t of ac upuncture for treating I B . 10 11 In a recent tu dy by Lembo el a/ (2009), whil e it was fo und
th at interaction w ith the health care pro fe sional perfo rmin g eith er the
ham or real acupuncture offered improvement in I B y mptoms ' hen
compared to no intervention. there \\ ere no difrerence in improvement
between the two acu puncture interventions. 11
T he majorit) of tudies inve tigating the benefit of acupun cture in
IBS were under po" ered. wi th the large t randomi zed control tri al including only 230 patien t . 11 tud) methodolog ie and acupuncture techniq ue \\ ere heterogeneou . pecifi cally in the number and durati on of
treat ments.x 12 T hese ' ariation made it difficult for rev iewer to poo l
together mailer tudie to elucida te the treatment effect.R
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cupuncture is becoming increasing!) recogni zed in anada a an adj unct therap) and hea lth care practitioner are beginning to incorporate
acu puncture into th eir kill s of pra ti ce. In most Canadi an prov inces,
hea lth care practiti oners require ex tra training beyond their bas ic profe ional training to perform acupuncture. T he standard for training i
et by th e regul atory bodi es for each profe ion. but in many prov inces
th ere are till no standard s. 3 urrently in Ontari o. the practice of acupuncture is regul ated by the Traditional Chinese M edi cine A ct. 2006. 13
T he Ontari o governm ent is also in the proces o f establi shing a coll ege
w hose mandate will be to oversee the implementati on of po licies and
regul ati ons relating to the acupuncturi t profession.

urrent ev idence how confli cting result ove r the benefit of acupuncture. L im el at (2006) rev iewed ix rand omi zed control trial of poor
quality and heterogeneo u interventi on. and found the benefi t of acupun cture use in IB to be in conclu i ve. KThey noted th at in studi es comparing acupuncture w ith sham acupuncture. treatment did not otTer
improvement in overall '' ell -be ing. or in individual ymptoms such as

A ny di cus ion about the use of acupuncture in clini cal practice
houl d always take into account the pati ent per pecti ve. Current drug
therapy for IB prov ides linle benefit to pati ents. thu s it i not surpri ing
that almost 50% of I B pati ents turn to complementary and altern ati ve
medicine therapi e . 1 ~ Furtherm ore. de pile the lack o f e idence to provi de a convinci ng argum ent for an actual therapeuti c benefi t of ac upunc-
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ture compared to ham ac upuncture, there is at lea t orn e percei ved
benefit due to a placebo effect. In fact. all tri als indica ted a signi fica nt
increase in quali ty of li fe independent of th e k ind of acupuncture (real or
ham). 15 It i important to note that the study quality was poor in many
of these trials. Further in vestigation is necessary to delineate the effi cacy
of ac upuncture in the treatm ent of IBS. Finally, there is no ev idence to
indi ca te any potenti al harm fo r the use of acupun cture in the treatment of
IB . Gi ven th e e circum stances, phy icians should co nsult their patient
about the options they are considerin g and not be openly dismi ss ive of
acupuncture as an adj unct therapy.
On a final note, whil e many studies focu on th e effect of traditional
acupuncture compared to pl acebo ( i.e., sham acupuncture). considerably
fe wer tudies compare ac upuncture w ith tandard drug therapy. Certainly. whil e the u e of tri cycli c antidepressants in the treatment of IB is
supported by strong clinical ev idence. 14 16 there is littl e ev idence to upport the use of anti spa modi cs or se lecti ve serotonin reuptake inhi bitor
antidepres ant . 14 • 17• 1" We beli eve that current drug th erapi es deserve the
arn e leve l of scrutiny as acupuncture. L undeberg et a/ (20 II ) suggest
th at the therapeutic effects of acupuncture can be compared to th o e of
standard treatm ent. takin g into considerati on indi vidual responses and
circum stance . before decidin g on the use or disu e of acupuncture in
the treatment of I B . 1Y
IBS remains a di ffic ult syndrome to treat, w ith the main foc us of
management on rel ief of symptoms. A lthough the research remain s inconclusi ve. ac upuncture may pl ay a role in allev iatin g some gastrointestinal symptoms and increas ing the qual ity of life for some IBS pati ent .
It is up to us as future physicians to work with our pati ent to determin e
the best management plan combining all opathi c and naturopathic medicine.
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The use of gene expression profiling in the
personalization of colorectal cancer treatment
Laura Callan , MASc (Meds 2015) and Melissa J. MacPherson , PhD (Meds 2014)
Faculty Reviewer: Dr. Bri an Dingle, MSc, MD, FRCPC , Division of Medical Oncology

olorectal cancer (C RC) is th e third most common cancer
in Canada. 1 T hi year in Ontari o. it is estim ated th at 8700
peopl e \viii be di agnosed with CRC and 345 0 people will die
of the di sease. 2 Due to th e hi gh mortali ty rate of R . screening programme have been des igned to screen th e populati on for CRC pri or to
th e on et of symptoms. The hi gh burden of disease CRC ca u e has also
made th e fie ld of R screening. diagno is and treatm ent a prim e area
for th e development of nove l medi ca l technology. Hi stori ca lly, th ese
technologies have been limited to th e fi eld of biochemi ca l testin g of
stoo l and fi ber opti c vi uali zati on of th e co lon using th e co lonoscope.
A new and exc iting fie ld for techn ology deve lopment is th e applica ti on
of molecul ar genet ic in th e profi I ing of co lorectal tum ours. Genetic
profi ling \ ill all ow clini cians to deve lop a personali zed treatm ent pl an
for th e admini strati on of chemoth erapeuti c agents and biol ogics in th e
treatm ent of CRC. Personali zed medi cine ha th e potenti al to improve
outcome by electing th e chemoth erapeutic agent th at ha th e be t I ikelihood of effectiveness fo r a given patient" spec i fic tum our. In ord er for
thi s practi ce to become th e standard of care, links between geneti c profil e and chemoth erapeuti c effecti veness must be kn o,vn and technologies fo r analys ing th e relevant ge ne profi les mu t be developed. T he
appli cati on of thi s techno logy to stage II CRC in parti cul ar is an acti ve
fie ld of research.

C

Currently, th e five year survival rate for stage I CR i approx im ately 93%. T hi survival rate fa ll s to approx im ately 80% for pati ents with
stage I I di seaseJ T he effecti veness of adj uva nt chemoth erapy for tage
II CRC disea e is currently an area of debate in th e fie ld o f onco logy!
M oertel et al. conducted a retrospecti ve study lookin g at pati ents w ith
stage II RC to id enti fy clini ca l characteri ti cs th at are predi cti ve o f recurrence of di ease in order to ide nti fy patients who might benefit from
adju vant chemoth erapeuti c treatm ent. T hese characteristic include
T 4 lesions. bowe l obstructi on and tum our perforation.1 Pati ents w ith
hi gh ri sk stage II di ea e. identifi ed using th ese characteri tic . are o ften
treated w ith adju vant chemoth erapy, desp ite the lack o f va lidati on with a
randomized clinica l trial! A n analysis o f th e merican EER-M edi care
database--one of th e largest medi ca l databases in th e nited States--has
demonstrated th at pati ent with tage II RC who rece i ve d adju vant
flu orourac il based chemoth erapy did not have improved outcomes with
either high ri sk or low ri k di sease. 6 onverse ly, th e QUA A R stud y
has shown th at th e standard chemoth erapy regim en o f flu orourac il plus
leucovorin produ ces a 3% urvi va l benefit in stage II R : however, th t:
tox icity of th e treatment cau es death in 0.5% of pati ent 7 To make matters more com pi ica ted, th e addition o f oxalipl atin to a chemoth erapeuti c
regimen of flu orourac il and leucovo rin improves th e outcome in stage
Il l CRC but does not improve th e 6 year survi val outcomes of stage II
RCY Thi s surpri sing nnding highl ights th e need for improv ing th e
clini cal criteri a for se lectin g tage II R pati ents who w ill benefit from
adju vant chemoth erapeuti c treatment. T he fi ndings in thi paper also
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sugge t th at CRC is not necessaril y a stepw ise progression from stage II
to tage 111 d isea e and de mon trate th e need for further research mto
th e molecul ar biology of stage II di ease.
Despite th e criteri a fo r high ri sk stage II CRC o utlin ~d above and th e
Jim itati on of th ese criteri a. th e morbidity assoc iated w 1th treatment for
stage 11 RC could be greatl y red uced i f physician were abl e to further
de lineate whi ch pati ent co ul d benefit from adj uvant treatm ent. T he
molecul ar geneti c profi ling of a pati ent's co lorectal tum our could potentially y ield thi s in form ati on by analys ing for th e expressiOn of gene
\\ hi ch are kn own to respond better to adj uvant chemoth erapy. While
thi approach is ery exc iting and hold great promi se. phy icians and
resea rchers need to make sen e of th e extensive data th at can be generated usin g a ge nomics approach. Kn owing th e expres ion level of
all th e genes in the CRC tum our i not a practi cal approach to dec iding trea~ment opti ons fo r th e el i ease.
vera l research group have addressed thi s challenge b) electing gro ups of genes to profil e in an effort
to determin e whi ch ge nes in stage II CRC are clinically ignifi cant for
recurrence.
n interestin g product th at i beginning to become avail abl e in the
clinic i th e Oncotype Dx Co lon Cancer 12 gene assay. Thi s assa measure th e ex press ion levels of eve n cancer related genes ( tromal Group:
BGN. F P. I 1-IBA: Ce ll Cycle Group: MY C. MK 167, MYBL2 : Early
Response Group: G DD458) and norm ali zes th e e genes to a group of
reference genes th at have ve r) l ittl e vari abilit) in expression (ATP5 E.
G PX I. PGKI. VD
2. B B) .~ T he even cancer related gene were
se lected based on th e results of a eri e o f deve lopm ent studi es which
included four independent cohort for a total o f over 1800 patients.
tartin g w ith a panel o f 76 1 gene- kn own to be assoc iated with CRC.
th e c en gene mo t as oc iated w ith recurrence ri sk and di fferential
benefi t w ith adj uvant chemotherapy in tage II RC were se lected to be
used on th e O nco type Dx 12 gene assay. 7 Ti sue samples for use in thi s
parti cul ar as ay arc fi xed in form alin, a signifi cant technical ad vancement over oth er a say in ce it means th at path ology samples and gene
ex pre ion pro fi I ing can be obtained from one tum our sample. It al o
all ow gene ex pre ion profilin g to be conducted on prev iou bi opsies
or tum our resecti ons. Bri efl y, R A i extracted from th e form alin fix ed
tum our and quantified to determin e th e amount of RNA pre ent in the
sampl e. The R A is then reve rse transcribed to complementary DN A
using a gene pec ifi c primer for each assay gene. The express ion levels
of the 12 gene are then mea ured using quantitati ve poly merase ch ain
reacti ons (PC R) ( ee Figure I for a schemati c of th e assay). After the
molecul ar biol ogic analysis is co mpleted, a recurrence score between
0 and I 00 is then a signed ba eel on an algorithm outlined by C larkLangone et al.. 8 A 10\ score (S30) corresponds to a 3 year rec urrence
ri k of 8%. an interm ediate score (3 1-40) has a 3 year recurrence ri sk
of II % and a high core (::::41) ha a 3 year recurrence ri sk of 25%. 1
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This algorithm take the combined ex pre ion va lues from each of the
gene group (Stromal , Ce ll Cyc le and Earl y Re pon e), allowing for coexpre sion, and combine these values w ith vary ing weight to create
an overall recurrence core, an indi viduali zed ri sk estim ate for co lon
cancer rec urrence. While initi al results based on a retrospective anal ys i
using the QUASAR tri al do show an assoc iation between the recurrence
ri sk score and prognosis, th e predicti ve va lue of the recurrence score for
treatm ent benefi t ha not yet been hown. Further trials are underway
to determine the ful l clinical effecti vene of the Oncotype Ox Co lon
Cancer As ayY
Other simil ar products on the market include the Co loprint 18 ge ne
as ay; 1" however. thi a say is of limited utility since it only make use
of fresh frozen tumour samples. T he Oncotype Ox Co lon Cancer A ssay
uses form alin fi xed ti ssues all owing for the fl ex ibility to al o perform

patholog ica l analysis of th e same tum our sampl e. While the e eme rging
technologies are not likely to repl ace the role of pathological evaluati on
of tum ours in the di agnos is and stag ing of colorectal cancers wi thin our
li fetime. th ey may have the abili ty to compl ement current practices by
pro viding more detailed inform ati on on which treatm ent opti ons are best
for a parti cul ar patient. Despite their promi se, seve ral questi ons need to
be addre sed regarding their utility. Since a pati ent has many CRC tumours and not all tumours have an identi ca l genotype. wi ll the as ays be
valid at selecting those patients who w ill benefit from adju vant chemotherapy? Moreover, sin ce the genotype of a CRC tumour changes during the course of treatm ent due to the deve lopment of drug resistance,
will the a say be a wo rth whi le clini ca l too l in th e treatment of th e ever
evo l ving stage II CRC tum our? A I o, how much of a urviva l advantage
wil l adju vant therapy provide and wil l th e a ay be cost-effecti ve when
analyzed using QALY? Despite th e e questions, the u e of molecul ar
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Figure 1: A schematic diagram illustrating the Oncotype Ox Co lon Cancer A ssay. A co lorectaltumour is fi xed in forma lin. sent for path ologicar analysis and used concurrently in the Oncotype Ox assay. RNA i extracted from the tumour and is quantifi ed using fluore scent dyes. A kn own amount of
RNA is added to a reverse transcription reaction . The RNA is re verse tran scribed to compl ementary D A (cO A) using primers specifi c for each of
the 12 genes of interest. Quantitative polymerase chain reaction (qPCR) is performed using the eDNA and fluore cent probes. The probes are specific
for each gene of interest and have a fluore cent molecule ( tar) bonded to one end and a quencher (spira l) that stops the flu orescence bonded to the
opposite end. During the PCR reaction the Taq po lymerase enzy me cleaves the probe thu s, releasing th e fluore cent mo lecu le from th e quencher. The
amount of fluorescent signal in the reaction increases and is measured. The expression levels of the genes of interest are normali zed again t the reference genes using the Oncotype Ox algorithm.

UWOMJ I 81 :2 I Fall 2012

37

HEALTH AND TECHNOLOGY
ge neti cs too l in perso na li zed cancer treatment is sure to become a reality over th e co urse of our med ical career .
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Gastroenterology profiles: Dr. John Howard
Lauren Sham (Meds 2014) , Abdul Naeem (Meds 2014) , Joyce Zhang (Meds 2015)
Faculty Reviewer: Dr. John Howard , MD , FRCPC (Departments of Medicine and Pediatrics)

uring the ..Transce nding Border ., conference hosted by the
Uni versity of Western Ontari o earli er thi year. Dr. John Howard offered orn e age advice to eage r students: to focus on the
things we can change. and ce lebrate our small successes. Thi s genuine
counsel is perh aps the result of a multitude of ex peri ences aimed at producing pos iti ve change. Currently the Chi ef of Paedi atri c Gastroenterology and As istant Program Director fo r Paedi atri c at Victori a Ho pita!
in London. Ontari o, Dr. Howard has also held th e positi on of Ass istant
Dean of Undergraduate M edi cine, where he spearh eaded the development of a new undergraduate curri culum . He is al o the Chair of the
Canadian As oc iati on of Phys ician fo r the Environm ent (CA PE). Hi s
pa sion fo r medi cal teaching i im medi ately felt the second he enter a
lecture hall, and he has been recogni zed many times as the rec ipi ent of
numerous teac hing award s.

D

As a kid. Dr. Howard had his heart set on becoming a veterin ari an,
but as he says. he j ust happened to •· tumble into medi cine:· Look ing
back. he sees that th is is probably why he is in paedi atrics: ·· ay ing ·M y
cow ·s not performin g we ll" is kind of like say ing ·M y kid 's not performing we ll" - they' re both very observati onal !'' He compl eted hi s medi cal
training at Queen's Uni versity and hi s res idency in Intern al M edicine at
the Uni versity of Western Ontario with subspecialty training in Ga troenterology. When practi cing adul t gastroenterology at Victori a Hospital
in London, he shared the paed iatri c patients because they didn 't have
anyone to look after them pec ifi cally. In 2004. he made the switch from
adults to mainly kid s. He has the pri vil ege of hav ing a unique practi ce
- he call s him elf a ··fami ly gastroenterologist" : hi major practice coni t of kids. but he doesn't have to say goodbye to them when they ' re

18.
Wh at does he I ike mo t about hi s j ob? With out hesitati on, Dr. Howard says it 's about the life stori es, whi ch is parti cularl y true in pedi atri cs. ·' You get to loo k after them as kid s. and th en they grow up and get
marri ed. and now th ey have kid s!'' He thoroughly enj oys being part of
peopl e's li ves. T hi s is especiall y due to hi s interest in the " doctor-patient
relationship."' Chall enging patient are often the ones that sti ck out in hi s
mind. He mentions thi s one tough guy, with bad ga trointestinal di sease.
a guy th at hould have been dead I 0 to 15 years ago from com pi icati ons but still carri es on . One ni ght at 5 a. m., Dr. Howard gets a ca ll
from him. finds out th at he had lost hi s son very suddenly. and helps
takes him through it over the phone. A noth er pati ent of hi s with terribl e
inflammatory bowe l di sease has major psychi atri c di fficulti es. He sees
the pati ent every four to fi ve years, but their entire medi ca l relationship
is on e-mail because the pati ent has di fficu lty dea ling with face-to-face
communi cation . ·'But it's so interesting," he remarks, " The patient w ill
show up at my kid 's perform ances and just say hi. So I kn ow what the
pati ent looks li ke. It 's a wonderful therapeutic relati onship - and I don't
bill any thing for it. "

Dr. Howard takes hi phil osophy of th e doctor-pat ient relationship
directl y into the runnin g of his clinic. " [ have three ki nd of relati onship
w ith pati ents: pos iti ve energy, neutral energy. and negati ve energy. M y
clini c are et up in thi s way. Most of my enco unters are neutra l : I ' m in
a hi gh energy state. they ' re low. I tran fe r some energy and the pati ent
fee l better and take up my energy. Pos itive energy is when I'm hi gh.
they' re low. I see them through the interacti on and gi ve them energy but a the relati onship develop , th ey gi ve me energy w ith their trust and
fri endship. and we ·re both energized. The bad kind is when I'm high.
they' re low. and I give more energy and it j ust evaporates - th e energy
isn' t tran ferred:· He says th at the key in med icin e is to change states :
negative to neutral. and neutral to posi ti ve. Just like relationship in li fe :
some people suck energy from you. most fri end are neutral energy. an d
some are what you wo uld call love, the traditi onal pos iti ve energy relationship. The positi ve energy doctor-pati ent relati onship is ak in to love
-a pro fess ional love.
Hi ecret key to teaching? ee ing the log ic in a wro ng answer. " I f
you' re askin g a student what he think s thi s patient has. and th e patient
ha irritable bowe l yndrome but the student says Crohn ·s di sease- you
could just say ··No." Or you could say. '· J could ee how you mi ght think
that. but thi s is my perspect i ve." He like to ackn ow ledge and see the
logic in a ' rong answer - otherw ise student j ust '' on 't an wer. He sees
it as a wonderf ul academi c exercise to see j ust how that wrong answer
came out. He also likes to be a personal professor. rather than a big
professor. One of th e ways he does thi is bringing in hi own pati ents
to lecture - an exercise many students con ider to be th eir favo urite part
of cia s. He al o learn ed. though. there i a ri ght and a wrong time to
do it. He used to bring in a pati ent that had been prev iou ly abused by
a physician - ri ght in the fi rst part of medi cal schoo l. " It was great fo r
FIFE-ing. but people would get so wrapped up in the case and not look
at the meth od! '. He has now learn ed to bring in more compli ca ted cases
in second or fourth year - at a leve l student can come to apprec iate.
Dr. Howard's intere t in ecosystem health tarted wi th hi role in
deve loping the new medi cal curri culum : he identi fied a huge vo id in the
old curri culum that lacked the topi cs of health stewardship. advocacy
and publi c health . A fter di coverin g a ne\ ecosystem health program in
G uelph. he reali zed that publi c health can be taught to medi cal students
through ecosystem health . ome of the issues he is work ing on through
CA PE include: banning the cosmeti c use o f pesti cides. hi ft ing to renewable energy. namely w ind power. and eliminati on of coa l generati on.
Dr. Howard believes that th e environment ha a fundamental impact on
our hea lth in a way that most of us are not aware of. K eeping in m ind
how our presence alters the environment may be the key in understanding the increas ing preva lence of certain di eases. T hough it can be challenging to balance hi s clini cal duti es and hi s obligations to CA PE. Dr.
Howard tries to achi eve the balanced integrati on of the l \\ 0 by gi ing
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grand round s on eco ystem hea lth. encouraging students to becom e interested in the fi eld. and being con ci ous of th e impact of hi s clinical
practic e on th e environm ent. He poses th e questi on to hi s students: are
we doing th e ri ght thin gs in medicin e. not only for our patients but also
for th e environm ent? ·'M ost people come into medicine with a [sense
of th e environment]. but th ey lo e it. M y job is to maintain it and hopeful ly stimul ate it.'' For pati ents. it comes in th eir own empowe rm ent.
" Peopl e will ask for th eir kid s, · o Bob ha
rohn· s di sease. how do I
prevent th e other two from gettin g it')' You could say, "Nothing," which
is very di empowerin g. But you could tell th em in stead that th ere's thi s
epidemi c o f Crohn · di sease- it ' gone up at least I log unit in ce my
startin g practi ce. nd I don' t kn ow what th at is - but I have to look at
th at and li ve as naturally as poss ible...
Wh at does he ee for hi s future? ·'f'm retirin g A pril I. 20 15! .. he says.
w ith a chuckl e. He ees him se l f as bei ng in a nice part of his career: not
coastin g. but ha ing opportuniti es he can pick for him el f. .. I can say no
to thin g becau e I' m retiring in 3 ) ear !.. He ays he '' ill probably go
around th e worl d and not be so \~ a rk- o ri e nt ed . but th en likely will come
back and work in th e community in non-in vasi ve gastroentero logy. "A t
thi s point in m) li fe. I don' t worry about anyone. A G l bl eed doesn' t
both er me. a I year old bleeding doesn ·t both er me. T hey used to. but
I' ve seen so many and I won ·t be doing th ose types of cases ... He also
would like to write a book on environmental is ues. but doesn' t want to
pre sure him elf. " People ay th e bad thing about th e environm ent is where do you start? But th ey have grey coloured glasses on. I have rose
co loured glasse on - and say in stead. look at all th e opportun it ies and
di ffe rent pl ace we can start."
Hi s advice to medi cal students: '· Remember who you were wh en yo u
came into medi ca l school and the value th at you had - hold onto th em.
T hink about creatin g yo ur own personal mi ss ion statement and keep to
it ... Hi s mi s ion statement? "To be a pati ent centred phys ician wh o is
acco untabl e to our community and to deli ver th at to students." M any
students truggle w ith pi ckin g a specialty and exactl y what th ey should
do in li fe. Dr. Howard 's phil osophy counter th at idea: " Don' t get hung
up on what yo u' re going to be. but more who you' re go ing to be.''

• ' • Alberta Health
•
Services

Alberta Physician Opportunities

Ponoka, Alberta (situated between Edmonton and Red Deer)

Generalist Physician interested in rehabilitation medicine needed
to fill a position at the Halvar Jonson Centre for Brain injury.
• Non progressive acquired brain inj ury long term rehabilitation
• Interdisciplinary rehabil itation team (OT, PT, SLP, RT, Psychology)
• Relocation allowance
• Signing bonus
• Short term on-site housing may be available
• The program will provide office space, computer,
transcri ption service and supplies

ALBERTA

.....

Please Contact:
Dr. Doug Urness 403-783-7643 or
Dr. Yolanda Alcaraz-Li mcangco 403-783-7810
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Thinking like an emergency doctor
Elaine Tang (Meds 2015) , Roman Shapiro (Meds 2014), Kimberly Fielding (Meds 2014)
Faculty Reviewer: Dr. Naveen Poonai MSc MD FAAP FRCPC (Department of Paediatrics/Internal Med icine)

should also be included on the differential and ruled out, although the
latter is less likely in thi age group. A hi story of a co ugh hould also
be eli ci ted because children with pneumonia frequently co mpl ain of
abdominal pain . Lower urin ary symptoms should be eli cited since
abdom inal pain may be a presenting symptom of urinary tract infection (UT1).52 An often mi ssed eti ology is a gyneco logic emergency
such as ovari an torsion. ectop ic pregnancy, etc .. necess itating a compl ete gyneco logical hi story.63

THE PRESENTING PROBLEM

A previou ly healthy 14-year-old girl develops acute lower abdom in al
pain and vo miting. The pain comes in waves, and the girl is in obvious
distress. Her parents have now brought her to the emergency room.
THE PAT I ENT'S STORY

The girl had been running and playing soccer with friend s outside when
she suddenly had fe lt a sharp, radi ating pain in her abdomin al region.
At first. she ignored it and conti nued play ing. but eventually the pain
became so intense that she couldn 't stand . Becoming concerned, her
parents tried to get her to stand, but she was unab le to walk. They carri ed her to the car and drove her straight to th e emergency department.
Since the onset of the pain, she began vomiting intermittentl y. She is
now curled on a stretcher and guarding her stomach.

Past Medical History: Previous abdomin al surgeries. UT is and preexisting conditi ons such as Sickle Ce ll Disea e shou ld be taken into
cons iderati onn

Physica l exa mination - Vital signs and detailed abdominal exami nation are essential. 81
•

THE EMERGENCY ROOM

Hypovo lemia can be indi cative of abdomi nal inj ury. vo lvulus, or
intussuscepti ons

The parents are frantic. Repeatedly, they have demanded that their
daughter be given some form of ana lges ia or narcotics to control the
pain . The girl's pain seems to be getting worse. The emergency doctor
works qui ckly to first assess ABCDE : Airway, Breathing. Ci rcul ati on,
Disability, and Exposure. Outside of the girl's pain, it appears that the
girl is stable.

Jaundi ce can indi cate hepat iti s or hemolysis
Vital Signs: Key features to keep in mind are fever. which wo uld
suggest an infection, tachypnea. whi ch may indi cate resp iratory ill ness or metabolic ac idosis, and hypotension, which can develop from
intravascular vo lume loss or peritoniti s.

GENERAL APPROACH

The most important thing to determine in children with abdominal pain
is whether this is a life-threaten ing condition that will req uire imm ed iate
intervention. If not life-threatening, more time can then be taken to identify the proper cause of the pai n. 1 There are three areas of exam inati on
that are important:
Histo ry - Use the hi story to try and understand the cau e of the abdominal pain . Ask about any trauma to the area. previou surgeri es, fever,
vomiting, the locati on of the pain and pattern of symptom s. 21
Trauma : Abdominal traum a can be life-threatening, especially if
organs are dam aged. Remember th at for some abdominal injuri es,
sy mptom s may not appear immed iately, such as left shoulder pain
from a slowly deve loping splenic hematoma, or a duodenal hematoma from a lap seatbelt injury.32
Characteristic of Pain: Obtain information about the onset, frequency, duration , characteri zation, and location of the pain. Spec ifi c diagnoses have particular characteri stic patterns of presentation.41
•

Associated Symptoms: Signs of fever and abdominal pain are often
correlated with infectious etiologies such as gastroenteriti s, viral
syndromes, or pharyngitis. Vomiting in connection with abdominal
pain, especially without diarrhea can be indicati ve of life-threatening bowel obstruction or appendicitis. Vo lvu lus and intussusception

Appearance: Look at the patient

•

Abdominal E.:w mination: Look for di stention, li sten for bowel
sounds. locali ze quadrant pain, and percuss for tenderness, rebound ,
or invo luntary guarding. Rectal exam may be indi cated. and stools
should be observed for softness and blood.
General Exam ination: Extra-abdominal findin gs can help determine
the cause of abdomina I pain, uch as resp iratory symptoms suggesti ve of pneumonia. altered heart sounds indi cating either pericarditi s
or myocard iti s, fl ank tenderness suggesti ve of pyelonephriti s or urolithi a i , or rashes/brui ses indicative of Henoch- Schonlein purpura. 92
For sex ually acti ve females with lower abdominal pain , bimanual
pelvic examinations should be done to look for pelvic infl ammatory
disease, ad nexa l masses or cysts, uterine pathologies, etc. 103 The co tovertebral angle should also be percussed.

Ancill a ry studies - Laboratory and radiographic testing should only be
done if there are foca l concern that suggest a particular diagnosis that
can be confirmed with imag ing/lab testing.
Laborat01y Test: WBC, hematocrit. serum chemistries, urine dipsti ck. urine pregnancy te t, rapid Streptococcal antigen testing, etc .
Imaging: Pl ain radiography, ultrasound. CT scan

FAST: Focused abdominal sonography for trauma - performed in
the emergency room to quickly determine free fluid in the abdo-
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men. III
ECG: Can asse vo ltage, T changes and T wave abnormalities that
can uggest peri cardi a! di sease

tion of di agnosis and treatment, usuall y on an in-patient basis. Prompt
diagnosis and tim ely management he lp save the adnexal structure s from
infarction and facilitate a peedy recovery. 20 ~

REFERENCES

ANA LGESIC US£
Chi ldren with acute abdominal pain should rece i ve an effecti ve analgesic based on th eir level ofdi comfort . 12 1 Whi le th ere have been concern s
about th e use of analge ics alterin g th e accuracy of clinical findings.
clinical tri als have shO\\ n th at morphin e analgesic use in chi ldren with
acute abdomin al pain i abl e to prov ide pain reli ef without significantly
changin g clini cal examin ati ons or determin ati on of surgica l conditi ons.
NSA IDs are al o acceptable for pain control. Despite th e pre ence of
thi s data current ob ervati onal studi es indi cate th at children often do not
rece ive adequate pain control in th ese acute circum stancesD 1

T H E SPEC IALIST EXAM
In a debri efin g by the parents. th e emergency doctor conducted a quick
te t to rul e out potential I i fe-threatening ca use of the girl ·s pain . When
making a econdary urve) . think A MPL E: all ergies. medi cati ons. past
illnesses. last meal. and events preceding th e injury.
Histo ry -Th e parent did not report any signifi cant traum a incurred
during th e soccer game. Oth er th an th e lower abdominal pain, th e girl i
not compl aining o f discomfort anyw here else. She i locali zing th e pain
to her ri ght lower abdomin al quadrant and radi ating to her back. She
describes th e pain to be sharp and tabbing. She also report other recent --stomach pains" th at resol ved pontaneo usly, beli evin g th ese pains
may have been du e to menstrual cramping. he ha no prev ious medical
conditi ons. he is currently experi encing som e nausea, and has vomited
tw ice in th e Ia t few h o urs. 1 ~~
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Ph ys ica l exa min at io n - The pati ent does not appear to be hypovo lemic or jaundi ced. She has a unil ateral. tender adnexal rn a s with some
tendern e to palpati on. There are no oth er remarkabl e findin gs. Stoo l
sample have been n o rm a l. 1 1 ~
A nci lla ry stud ies - Bl ood i drawn and a CB shows norm al level o f
WBC and hematocrit. ~ - H
leve l are ord ered. and th e results are not
suggesti ve of an ectopi c pregnancy. Sin ce she has lower abdominaI pain,
it was deci ded th at a pelvic ultra ound woul d be carri ed out. Results
showed an enl arged ovary to one ide. w ith multipl e small immature
folli cles along the periphery. 164 Conce rn ed abo ut cyst . cancer. or other
path ologie . a co lor Doppl er I and CT scan were per fo rm ed to show
morph ologica l and phy iolog ical change in th e ovary, and to assess
bl ood fl o'' · Very litt le intraovari an venous fl ow was present. 1H

SO LV I NG THE MYSTE RY
A fter taking a detail ed hi story and im aging. th e di agno i of ovari an torsion wa made with th e help of a gy neco logic con ult. "~ Th e pre ence
of an enl arged ovary with a decrease in intraovari an venous flo w alerted
phys ician thi di agnosi . Laparo copi c urgery was quickly booked. In
th e meantim e. morphin e was used to co ntrol th e girl · pain unti l she was
able to go to th e OR.

CONC L UDI NG REMA RKS
Ovari an torsion ca n ea ily mimi c oth er G l causes of acute abdominal
pain uch as constipati on, bowe l obstruction, appendi citi s. intussuscepti ons. gastroenteriti • renal co li c, ans mesenteri c adeniti . 1 9~ Despite it
rari ty in presentati on. ovari an tor ion hould still be on th e di fferenti al
di agnosis when females pre ent w ith seve re. acute, lower abdominal
pain . Due to its vari abl e pre entati on and oft en non-specific findings.
th e diagno is of ovari an torsion i often mi ssed and ramifi cati ons for th e
delay can result in a necroti c ovary. Laparoscopy is u ed for confirma-
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A case of adult intussusception: a curious
presentation
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t is we ll establi shed that a diagnos i can be made solely on the basis
of a pati ent's hi tory in th e maj ori ty of cases. Phys ical examinati on
may revea l more clue to the patient 's complaint di agnosti c tests are
used to identify, a es , and confirm any phys iological ba is for disea e.
However. a thorough hi story and good clinical acum en co ntribute most
to a medi ca l di agnos is and treatment se lecti on. T hi daunting idea is
also reassuring. in that there is no substitute fo r a sound di agnostic approach that one can ga in from experi ence. There is, however. alway s
opportuni ty for a rare occ urrence, a peculi ar presentation. a proverbi al
' zebra· to slip past our detecti on despite our most dili gent efforts. Di sguised by common or vague symptoms rather th an stripes. these ·zebras ·
are a chance to step outside of the usual di agnostic proces , summ on a
protracted differential di agnos is from our training, and regard an unso lved medi cal probl em w ith new eyes. When the pattern of everyday
medicine are broken by such a case, the importance of an astute doctor
is starkl y illuminated.

I

The fo ll ow ing case was described by Yalamarthi and mith. 1 A 42
year old male w ith a three day hi story of melena pre ented to hi s general practiti oner. who referred the patient for con ultati on. He had been
prev iously in ve tigated for iron defi ciency anemia, with no cause hav ing
been identi fied. At the time of consult. the patient's haemoglobin was
low (86 g/L ) and was suggesti ve of an iron defic iency eti ology. T he initi al in ves tigati on that wa perfo rm ed was an upper G l endoscopy. whi ch
revealed minim al esophagiti s. The absence of signifi cant esophagiti s is
of interest because iron defi ciency has been kn own to coin cide with both
hi atal herni as and esoph agiti .2 Th e pati ent elected for a conservati ve
in vesti gati ve approach and under>vent a norm al barium enema.
Since thi patient 's initi al presenting compl aint was an ac ute hi story
of melena, it may be help ful to rev iew the di ffe renti al di agnosti c th ought
process th at would be triggered by thi s symptom. M elena refers to black.
tarry stool caused by the presence of blood. T he tarry appearance i created by the di gesti on of red bl ood cell s and their contents (spec ifi cally
the oxidati on of iron in hemoglobin) by the acti vity of the G I tract as it
passes through the intestine and co lon.3 For the bl ood to be di ge ted in
thi s way, its source must ori gin ate earl y in th e gastrointestina l tract; thi s
fact allows physicians to classify a Gl bl eed as bein g an ' upper G l bleed'
by the presence of melena. About 90% of melena ori gin ates proxim al
to the ligament ofTreitz (a structural support connecting th e duodenum
to the diaphragm), but som e cases can originate in the mall intestine
or prox imal colon . ~ Con verse ly, the presence of bright red blood in the
stool is indicati ve of a · tower Gl bleed·, from the di stal colon or rectum .
Thi s di stincti on can be very helpful in pursuing a diagno i .
Causes of upper G I bleed can vary greatl y, and a detail ed hi story
is critical to ruling in or rulin g out these potenti al ituati on . Potential bleeding causes in the upper GI tract include peptic ulcer di sease,
esophageal varices, portal hypertensive gastropathy, malignanci es, an-

giodyspl asia. and aorto-enteri c fi stul a5 Pepti c ul cer di ease is a common cau e of upper G l bleeding. and is seen in pati ents with a history
of Heli cobacter py lori in fection. M argin al or anastomoti c ulcers can be
present in pati ent w ith gastroenteri c anastomosi . E ophageal vari ce s
and portal hypertensi ve gastropathy can be een in patients who have a
hi story of alcohol abuse or li ver di sease. M ali gnancie can occur in the
upper Gl tract in pati ents with a hi story of smok ing. alcohol abuse. or
bacteri al infections such as He/icobacter py lori. In pati ent with renal
disease. aorti c tenosis. or hered itary hemorrh agic telecta ia. re ultant
angiodyspl asia can lead to bl eeding in the upper G I tructures. Finally, an aorto-enteri c fi stul a can deve lop in pati ents who have a history
of aorti c aneury m or an aorti c graft. A n a sessment of medi cati ons
is also necessary to determin e i f there may be a ph arm aco log ica l basis
for the upper Gl bleed, whi ch can be seen in the fo ll ow ing situati ons:
non- teroidal anti-infl ammatory drugs leadin g to pepti c ulcer disease,
irritati on of th e esophagus by medicati ons leading to pil l esophagiti s,
anti-coagul ants which promote bl eeding. and bi muth or iron whi ch can
give stoo l the appearance of melena w ithout ca using a bl eed.5
Th e patient wa een aga in in clini c. and upon thi s second visit he
compl ain ed of left upper quadrant pain. 1 He wa till anemi c at thi s
time. with a haemoglobin of 98 giL. despite being advised to take iron
suppl ement after hi fir t co nsultati on. There were no igns of ove rt
bl ood los . and no apparent clu es to suggest a hidden ource. A barium
meal foll ow through showed di storti on of the termin al il eum. whi ch was
initially assessed as ex trin sic compress ion of th e intestin e by the sigmoid co lon. Further in vesti gation using computed tomography (CT)
showed an abnorm all y thi ckened region of th e ileum . On the scan. thi
region had a target-l ike appearance as we ll a intra-l umin al fat present, a
fi nding consistent w ith our gastrointestin al ' zebra' conditi on.
Our pati ent 's fir I in vestigati on v\ ere barium tudies. T he contents
of the G l tract are di ffic ult to di scern on an X-Ray. so barium salts.
whi ch are non-tox ic rad io-opaque, are in erted to help w ith visuali zati on. T he fir t test perform ed was a barium enema. whi ch in ve ti gates
the co lon. After a pati ent empti es their co lon. a well- lubricated enema
tube i in serted into the pati ent 's rectum . The colon can be fill ed with
barium alone - a ·'sin gle contrast" barium enema - or barium fo ll owed
by air - a " double-contrast'' barium enema6 X-Ray fluoroscopy reveals
detail s about th e inte tin al lumen and mucosa, with double-contrast
barium enemas prov iding better inform ati on on th e lining. Our patient 's
les ion was located above the range visible via a barium enema. The second in vesti gati on. a barium meal, is a simil ar proce that in vestigates
fo regut structure instead of the colon.7 This in estigati on revealed a
compress ion of the terminal il eum . With CT imag ing. hallmark signs of
an intus u cepti on were vi uali zed, spec ifica lly a target-shaped appearance indicating overl apping bowe l wall . and intra-luminal fat. which
indicates entrapped me enteri c fat. 1
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A n intussuscepti on is th e telescoping of one segment of bo we l into
an immedi ately adj acent segment of bO\\ eP It i found far more commonly in pedi atri c popul ati ons (95% of all intussuscepti on cases are in
children), and accounts for less than 5% of adult ca es of gastrointestinal
obstructi on. In children. it i alm ost always beni gn and idi opathi c. and
resol ves with the barium enema that is used to di agno e it - the hydrotati c pressure of barium fluid- with or with out air- will cause th e telecoped bowe l to reduce into anatomical positi on9 Furthermore, children
often pre ent w ith the classic triad o f intus uscepti on ymptom : vomiting. rectal bleeding. and abdominal pain. In adults, intu susception often
presents with vague abdominal symptoms, which a careful clini cian may
be abl e to di cern . A bdominal pain assoc iated w ith intussuscepti on is
genera ll y peri od ic and intermittent. and is sometim e accompani ed by
blood in vomit and/or stool w Furtherm ore. intu su cepti ons in adults
are rarely idi opathic. w ith mali gnant growth s accounting for 6-30% of
adult intussuscepti on case . and maj ority occurring from benign path ology. Our patient had a traumati c ul cer in a M eckel' di verti culum th at
erved as the lead point for th e telescoping to occur.
M eckel's di verti culum is a congenital anomaly of the small bowe l.
occurring in 2% of the popul ation, and more comm on!) seen in males
th an fe males. 11 I f it is present in an indi vidual. it is u ually found within
two fee t of the il eoceca l va lve. Thi s vestigial structure represents an incompl ete closure of the omphalome enteri c or vitelline duct, whi ch connects the midgut of the deve loping embryo to the yo lk ac while in utero.
A Meckel's di verti culum is typica lly asymptomati c, with only 2% of
cases actually deve loping any compli cati ons over their li fe time. As wa
seen in our pati ent. bl eeding from th e di verti culum i painless, and can
result from mucosa l ul cerati on w ithin ectopic gastric ti ss ue. Thi s ectopi c ti ssue can continue to produce secreti ons that are characteri sti c of
the tissue·s embryo logica l ori gin. such as acid and protease-containing
dige ti ve fluid . T hese secretion can gradually break down the muco al
lining of the di verti culum causing ul cerati on and bl eeding.
T he fi ndin g of melena in thi ca e wa curi ous because the M eckel's
di verti culum was located in th e di stal ileum . A s was prev iously menti oned. gastro-inte tina! bl eeding from the lower digesti ve tract (distal
to the li gament of Treitz in the duodenum ) would norm all y pre ent a
bri ght red blood in the stool. The approach presented by Cappell and
Fri edel for th e eva lu ati on of acute upper gastrointe tinaI bl eeding state
th at some ca es of melena can arise from path ology in the di stal small
bowel and eve n the prox im al co lon." With thi s in mind. thi s case trul y
was atypi ca l: an uncomm on pre entati on of an unu ual path ology.
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There are generally two opti ons in treatment - rc ection o f the invol ved bowe l secti on , or reducti on - i.e. returning the bowe l to anatomi ca l po ition. Generally, pedi atri c ca e ofintu s u ception will be reolved via reducti on of th e telescoping regions, w ith the opti on to re cct
the affected region if it is irreparably damaged. 12 In adult pati ents, due
to the hi gh preva lence of malignant tum or and the assoc iated ri sk of
di eminati on if reducti on is attempted, th e preference i for re ection.
Co lo-anal intussuscepti ons are the notabl e excepti on. as reducing co uld
pare the anal phin cter, whi ch is needed to retain bowe l continence, a
we ll as po !-traum atic and idi opathic intu ssuscepti ons in whi ch th e ri sk
of malignancy is in signifi cant.
Our pati ent unden ent a laparoscopi c procedure under general ane th eti c to re ect a ection of his small bowe l. 1 Depending on th e amount
of hea lthy bowe l left after resecti on. the remaining bowe l can be reconnected, or an il eo tomy can be perform ed in which remaining bowel
is directed through an opening in the abdom en to a drain age bag. Our
patient had approx imately I foot of bowel removed, thu s hi s remaining
bowe l segment were reattached. He made an uneventful post-operati ve
tay and made a full recovery to norm al bowel fun cti on.
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Helicobacter pylori: hiding in the modern miasma
Justine Denomme (Meds 2015) and Jason L. Chan (MD/PhD 2017)
Faculty Reviewer: Dr. Carole Creuzenet , PhD (Department of Microbiology and Immunology)

hen lgnaz Semm el we is proposed and demon trated th at hand washing wou ld decrease th e incid ence of puerperal fever in
th e mid-nineteenth century. he was ignored, criti cized. and
rid icu led. Miasma. or bad air. was be lieved since ancient tim es to ca use
disease. and conseq uently, hand-washi ng had no place in medical care.

W

Of course. thi is no longer th e case, but decades pa sed before Se mmelwei s· recommendations ga in ed widespread acceptance. Hi s di scovery
was controversia l and met with resistance. Eventually. the germ theory
of disease replaced th e miasma theory. and Koch·s postu lates prov ided
a concrete method to establish a causa l relation ship between a mi croorgani sm and a di sease. De pite the strugg les of earli er resea rchers and
clinician to advance medi cine. resistance to new knowledge and di scoveri es sti ll preva ils. The story of the bacterium Helicobacter pylori
provide a modem example of thi s res istance.
Today. when a person is diagnosed with peptic ulcer di sea e (PUD)
and an H. pylori
infection. they are promptl y treated w ith a brief course of two antibiotics.1 Elimin ati on of the bacteri al in fec tion is associated with more
rapid healing of ulcers and reduces the ri sk of relapse.1 The association between bacterial in fection and pepti c ulcers was di scus ed w ithin
scientific literature as earl y as the late 19'h century but a definitive l ink
between pepti c ul cer di sease and spec ifi c bacteri a was not e tabli shed
until 1984 2 Furthermore. in 1995. a tudy of treatment pattern s of pepti c
ulcer di ea e in the United States showed that only 5% of patients were
being treated wi th antibi otics in ord er to eradicate H. pylori 3 Wh y did
this happen? Firstly. the characteri tics of H. pylori made it difficult to
study. Secondly, there was already a we ll-established theory regardin g
the eti ology of pepti c ulcers when the bacteri a were first success fu lly
cu ltured. Finally, the medical communi ty was more hesitant than the
sc ientifi c community to accept infecti on as causative of pepti c ulcers.
Unlike many oth er di sease-causing bacteri a, H. pylori did not easil y
fu l fill Koch 's postulates for pepti c ulcer di sea e. The econd postul ate
states th at a di sease-ca using mi croorganism must be isolated and grown
in pure culture . ~ With th e advent of mi croscopy and germ theory. earl y
bacteriologists and patho logi sts identi fied bacterial colonies assoc iated
with ulcer ti ssue samp les on several occasions.' However, H. pylori was
not success ful ly cultured unti l 1982, by Drs. Barry Marshal l and Robin
Warren .2 The bacteri a are espec ially difficu lt to cu lture even today because they gro w I 0 to 15 tim es more slow ly than Escherichia coli. are
microaerophi l ic, and require specifi c cu lture media. Interesti ngly, Marshall and Warren's early experiments were on ly successful when a plate
that was accidentally left over the Easter weekend instead of being di scarded after 48 hours without growth grew colonies.2
Furthermore, Koch's thi rd postulate states that di sease shou ld be reprod uced when the cu ltured microorgan ism is introduced into a healthy,

susceptibl e h o s t. ~ Thi s postul ate was memorab ly proven by Dr. Barry
Marshall when he ingested a culture of H. pylori i olated from a patient
wi th gastriti s. 1' T hi s was the only way to fu l fill Koch' third postul ate
at th e time because most H. pylori strains only infect humans. 6 Thi s
proved to be problematic for earl y anim al studi es on ga triti s. Bacteria
assoc iated with infl amed gastri c mucosa of rhesus monkeys and with
hum an gastri c ti ssue was studi ed by J. L. Doenges in 1938 and later by
Freedberg and Barron in 1941 .5 Unfortun ate ly, the bacteria from rh esus
monkeys were hi stolog ically different from th ose in hum ans and bacteri a were more difficult to identi fy in hum an ti ssue samp les. T herefore,
it co uld not be definitively concluded th at bacteria caused gastric in fl ammati on-' Later. when Dr. Marshall initi ally attempted to implement
K och's third postul ate. he unsuccess full y attempted to tran sfe r H. py lori
cultures to pi glets7 It was only more recently that more suitable anim al
models we re deve loped.'·9 Fulfilling Koch's postul ates in the case of H.
pylori was more difficult than for many other types of bacteria. T hese
characteri sti cs of H. pylori delayed the development of efficient methods for its stud y can partially expl ain why it was not easily estab lished
as one of the ca uses of peptic ulcer di sease.
A lth ough identi fy ing H. py lori was difficult. once Mar hall and Warren presented th eir findings to the wo rld. other mi crob iolog ists verifi ed
and accepted th em. However. gastroenterolog i ts were more reluctant
to accept thi s new inform ation . Eventually. Drs. Marshall and Warren's
work became forma ll y recogni zed when they we re awarded the obel
Pri ze in Physiology or Med icin e in 2005 . In hi s obel Lecture. Dr. Marshal l stated th at the greatest obstacle to his work was th at the cause of
pepti c ulcer di sease was .. already kn own.. _10 When Warren and Marshall
isolated and cultured H. pylori. H2 receptor antagoni sts were an estab1ished treatm ent for peptic ulcer di sease. 11 The use of th ese drugs. which
decreased ac id secretion in the stomach. helped validate a theory of the
etio logy of peptic ulce r di sease at th e time: the stomach wa s sec reting
too much ac id or the muco al lining was les resistant to stomach ac id,
causing damage. ul cers, and pain. It was thought that intrinsic factors
such as psychol og ical stress or habits such as mokin g made the tomach lining more vulnerabl e to damage. 11 In th e case of ulcer caused by
H. pylori. i sugge ted that it is main ly th e bacteri al infecti on which
results in increased ac id sec reti on due to the body 's reacti on to the infection .12 Another predominant theory was that the stom ach was too ac idi c
for bacteri a to grow. 11 Therefore, when bacteria were hi storic al ly observed on samples of gastri c ti ssue, they were th ought to be artefacts. 5
Based on what had been traditional ly taught in medi ca l schoo ls at the
tim e of the di scovery of H. pylori. Drs. Marshal l and Warren's research
wou ld have been very extrao rdinary.
There are severa l other reasons why th e medical community did not
eagerl y embrace M arshall and Warren's findings. To beg in. testing for
H. pylori was origina lly invasi ve and inaccurate and ph ysici ans did not
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want to trea t peop le with antibio ti cs unnecessaril y for fear of antibiotic
resistance. 13 · 1• Secondl y, throughout th e 1980s. th e pharm aceutical in-

dent and Fellows of Harvard College . 20 12. [cited 2012 May 3) . Ava il able
from : http://ocp.hul .harvard.ed ulcon tag ion/ koch.htm I

dust!)' continued to pursue the development of treatments that did not
acco unt for a bacter ial etiol ogy of PU0 .15 I n 1988, proton pump inhib i-

5. K idd M , M odlin I M . A ce ntury of Helicobacter pylori: paradi gms lost-paradigms rega ined. Di gestion. 1998 ;59( I): 1- 15.

tors. such as omeprazo le. were launched as an altern ati ve to H2-antagonists.1 5 T he ph arm ace utica l company producing om eprazo le organized

6. Hell trom PM . Spotl ight on gastroenterology - the Nobel Pri ze Laureates in
Phys iology or Medicine 2005 : John Robin Warre n and Barry James Marshall.
Scand J Gastroenterol. 2005 Dec;40( 12) : 1383 -5 .

an intern ati onal y mpos ium on PUD that year. featuring 33 no tabl e ga troenterologi st . yet onl y one of the 67 po ter and abstracts pre ented
dea lt with H. pylori. 15 Fi nall y. continuing m ed ical ed ucation m ay not
have been a effecti ve at keeping phy sicians aware of changes in m ed ica l practi ces in the past as it i todayY• It was trad iti onall y based on se l fdirected learnin g and el f-as essment. which co uld lead to deficiencies
in medical knO\\ ledge and a lack of accountabi lity. 16 In add iti on. som e

7. Mar hall B. Helicobacter connecti ons. ChemMedChem. 2006 Aug; I (8) :783802 .
8. Marchetti M , A ri co B, Burroni D. Figura N , Rappuo l i R, Ghiara P. Development of a mouse model of Helicobacter pylori infecti on that mimics human
disease . Science. 1995 Mar 17;267(5204): 1655-8.

cont inuing medical education ha hi toricall y been funded by the pharmaceutical indust!)'. w hich co uld potenti al!) introduce bias into the curriculum .1 7 Acceptin g new theories th at cha ll enge previou sly -estab li shed

9. 0 hio I, 0 aki T. Hanawa T. Yonezawa H. Zaman C. K urata S, Kamiya S.
Vertical Helrcobacter pylori tran mi ssion from Mongolian gerbil mothers to
pups. J Med Microb iol. 2009 May;58(Pt 5) :6-6-62.

belief can be very d i ffi ult. In thi ca e. the lack of resource and information I ikel y con tri buted to th e delay in eradicati on of H. pylori becom-

I 0. Marshall B. Hel icobacter connecti ons. ChemMedChem . 2006 A ug; I (8) :783802 .

ing the standard of patient care for gastriti s and PUD.

II . Yeoman
D. The ulcer sleuths: T he search for the ca u e of pepti c ulcers. J
Gastroenterol Hepatol. 20 II Jan;26 Suppl I :35 -41 .

One of the most importan t facto r in th e acceptance of the eradication of H. pylori from the tomach s of sy mptomatic patients was th e
di covery that H. pylori i ca rci nogenic. 18 Re earch into the relati onship
of H. pylori and certai n cancer began short ly after its di covery and
by 1994 the Internationa l Agency for Re earch on Cance r reviewed the
ava il able literature and conc lud ed that people infected with H. pylori
are at increa ed ri k for developing gastri c adenocarcinom a and ga tri c
B-cell mucosa-associated ly mph o id ti s ue (MALT) ly mph om a. 18 Gastri c adenocarc inoma is a lead ing ca use of cance r death wor ld w ide and
is ty pi ca ll y associated wi th a poor prognosi s. 19·2" lntere ting ly. MALT
ly mphoma can be treated by eradica ti on of H. pylori and it has been
sugges ted that H. pylori eradica ti on could help prevent future gastric
cancer. 21 Cancer is one of the most notorious di seases in our oc iety.
and the association of /-1. pylori infec ti on wi th malignant di sease was
furt her evidence to upport th at an H. pylori infection requires medical
attenti on .
T he jou rn ey toward e tab l i shing an eti o logy for peptic ul cer di sease

12. Calam J, Gibb n A , Healey ZV. Bli ss P. A rebi . How does He/rcobacter
pylori ca use muco al damage? It effect on acid and gastrin phys iology. Gastroenterology. 1997 Dec;ll3(6 Suppi ):S43 -9; discussion S50.
13. Cutler AF, Havstad S, MaCK, Blaser MJ , Perez-Perez G l, Schubert TT. Accuracy of in vas ive and non in vasive tests to diagnose Heltcobacter pylori infection . Gastroenterology. 1995 Jul ; I 09( I ): 136-41 .
14. Neu HC. The crisis in
2 1;257(5073 ): I 064-73 .

antibi oti c

resis tance.

cience .

1992

A ug

15. Ciacci C. Mazzacca G. T he hi tory of Helrcobacter pylori: a refle cti on on the
relati onship between the medical co mmuni ty and industry. Dig Liver Dis.
2006 OctJ8( I 0):778-80. Epub 2006 Jul 25 .
16. Norn1 an GR. Shannon I. Marri n ML. T he need for needs asse sment in co ntinuing med ica l education. BMJ . 2004 Apr 24;328(7446):999- 100 I .
17. Marlow B. The future ponsor hip o f CME in Canada: industry, government,
phy icians or a blend? MAJ. 2005 Jan 18; 172(2) : 160-2.

wa long and exceedi ng ly difficult. H. pylori posse es m any characteri stic s th at make it difficult to cu lture and e tabli sh a cause-and -effec t
rel ation ship wit h peptic ulcer di ease. Furt herm ore, the idea wa un-

18. IARC working group on th e evaluation of carc inogenic ri sks to humans.
chistosomes. li ver flukes. and He!tcobacter pylori. Lyon, June 7 to 14, 1994 .
I R Monogr - va l arcinog Ri k Hum . 1994;6 1:1-24 1.

appea ling to man y becau e it cha ll enged prev iously estab lished vie\·\ S
and challenged phy ician s to re v i iL tradi tional medica l knowl edge. In

19. iegel R, ai had ham D. Jemal
20 12 Jan-Feb;62( I ): I 0-29.

order to trul y provide the best possible care to patients. ph ys ic ians must

20. t mach cancer; 5-year urvival tati stics by stage [Internet) . A merican Cancer Society. 2012 [cited 2012 May 18]. Avai lable from : http://www.cancer.
org/Cancer/Stomach ancer/ Detai ledG uide/stomach-cancer-surv ivai-rates

embrace the dy namic, urpri ing, and ever-chang ing aspects of the field
of medicine. With improved co ntinuing medical ed ucation and wi th improved access to medical jou rn al online. thi s has never been m ore possibl e. Many fie ld of medical cience. inc luding Helicobacter pylori, are
still ac ti ve areas of research loca ll y and g loba ll y and em erg ing knowledge w ill ce rtainl y continue to chall enge phy icians to improve med ica l
prac tic es in th e future.

ancer statistic , 20 12. CA Cancer J Clin .

2 1. Fi chbach W. Gocbe ler-Kolve ME, Dragosic B. Grei ner A , Stolte M . Long
term outcome of patient with gastri c marginal zone B ce ll lymphoma of mucosa associated lymphoid ti ssue (MALT) following excl u ive Helicobacter
pylori eradicati on therapy: experi ence from a largeprospective eries. Gut.
2004 Jan ;53( I ):34 -7.
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